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PREFACE. 

In the present volume^ the first edition of which was 
published in 1843^ the author has aimed at supplying 
an obvious want in our schools and colleges ; that, namely, 
of a dear and easily intelligible treatise on Maps, and 
the mathematical principles involved in their construc- 
tion. It had always appeared to him that in works 
referring to this subject^ one or other of the following 
defects of treatment was commonly found to prevail. 
Either they are too completely theoretical, and afford an 
insuffident explanation of the practical difficulties which 
occur to the student; or they possess the contrary defect 
of being merely indicative of manual operations, vrithout 
inquiring into the prindples upon which those operations 
are dependent, or shovnng why they should be pursued : 
in other words, they do not combine an explanation of 
the prindples of mathematical sdence upon which the 
theory of Map-prqections depends, with a suffidently 
practical description of the method to be followed in 
applying them to the actual construction of Maps. 
These requisite elements he has accordingly endeavoured 
to combine in the following pages, which lay claim to 
little merit beyond that of systematic treatment of a 
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subject which the writer's pursuits have led him to 
examine from the most varied points of view, and ivhich 
has assumed to his own mind the simplicity, as well as 
the attractiveness, which is engendered by a lengthened 
course of familiar experience. And though he should 
fail in imparting to those who may consult his pages 
any share in the latter portion of the feeling here ex- 
pressed, he will regard it as ample recompense if their 
claim to utility be allowed. 

It will be observed that the merits of the stereo- 
graphic and the conical projections are brought promi- 
nently forward in the ninth and tenth chapters of this 
volume, and their claims to more extensive use strongly 
urged. In so far as the author's knowledge extends, 
the application of purely conical projections to the con- 
struction of maps of Europe and other divisions of the 
globe, in the manner illustrated in the present work, had 
not hitherto been employed by geographers; nor is he 
aware that the method herein adopted for determining 
the distance of the centres (Art. 97, note 1) had ap- 
peared in print, previous to the first publication of this 
treatise. 

To the problems given in the former editioD, the 
author has here added the projection of a Map of Pales- 
tine. A brief notice is also taken of the laws and uses 
of the gnomonic projection of the sphere. An additional 
chapter, forming a kind of supplement to the more 
strictly scientific portion of the work, and devoted to 



PREFACE. V 

a few suggestions on the practice of Map-drawing, with 
remarks on the various uses of Maps, will probably be 
welcomed as an improvement calculated to render the 
volume of more especial service, both in the class-room 
and to the private student. 

It remains for the author to express his gratification at 
receiving, in the course of last year, a copy of a translation 
of the former edition of this work into the Oordoo or Hin- 
dustanee language, made by the principal native master in 
the Civil Engineering College established imder the direc- 
tion of the British Government at Roorkee, in India, and 
executed expressly for the use of the students in that insti- 
tution : — an approving testimony in favour of an earnest 
(though humble) effort in the cause of education, and one 
to which additional value is imparted by the high sanc- 
tion of the authority whence it has proceeded. 

W.H. 

Islington, June 19, 1852. 



Plates I. to v., containing diagrams in illnstration of the various 
projections, to be placed at the end of the Tolome. 
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MATHEMATICAL GEOGRAPHY. 



CHAPTER I. 

RELATIONS OF THE SUBJECT TO OTHER BRANCHES OF 

GEOGRAPHY, AND TO SCIENCE IN GENERAL RELATIVE 

POSITION, FIGURE, AND DIMENSIONS, OF THE EARTH. 

(1.) There is no branch of science of which the pursuit 
more fully exemplifies the intimate alliance subsisting be- 
tween all departments of knowledge than that to which 
our present subject belongs — Geography. Depending on 
the Mathematical Sciences and on the aid of Astronomy for 
a knowledge of the form and dimensions of the globe, of 
the place which it holds in the system of the universe, and 
of the means of ascertaining and registering with accuracy 
the situations occupied by different places on its surface ; — 
looking to the Physical Sciences for assistance in inquiring 
into the various properties of the land, the water, and the 
atmosphere, into the laws by which those .properties are 
regulated, and into the numerous forms of organisation of 
which they are the seat ; — and deriving essential aid from 
History and from the Mental and Moral Sciences in inves- 
tigating the religious, civil, and political condition of the 
inhabitants of the different countries of the earth; — Geo- 
graphy, in its most extensive sense, may be justly regarded 
as embracing a circle of knowledge of the most varied and 
interesting description. 
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Although the present work is intended to illustrate 
but a small portion of the extensive range of subjects 
here indicated, yet it iseems desirable to bring this 
brief review of their relations before the mind of the 
reader. For it is this affinity between all branches of 
mental inquiry which gives science its chief value, since 
it is by the possession of this property that it becomes 
practically beneficial to mankind, and serviceable m the 
promotion of human happiness. As, in the harmony 
which subsists among the agencies operating around us in 
the natural world, we perceive one thing blending into an- 
other, and one object serving to promote the accomplish- 
ment of the purposes of another ; — so, in the mental world, 
the inquiry after truth — ^however abstruse and removed 
from the ordinary purposes of life the subject particularly 
aimed at may at first appear — ^yet has its bearings upon the 
simplest and most common relations of daily life. By the 
researches of the astronomer, abstracted from the passing 
world and buried in the lore of letters and science, the 
navigator is taught to guide safely through the ocean that 
vessel which is the medium for supplying the mutual wants 
of the inhabitants of opposite sides of the globe, and for 
exchanging the expression of sympathies by which the 
common heart of humanity hnks together those dwelling 
in the most distant regions. 

(2.) The appearances presented by the heavens during 
the succession of day and night have from the earliest ages 
made it evident to man that the earth which he inhabits is 
only one among the number of bodies that constitute 
the universe. An inquiry into the laws which govern the 
motions of these bodies forms the subject of Astronomy. 
The most important of them are the Sun and Moon. 
The former of these always presents to us the appearance 
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of a drcular» luminous disc ; while the latter is constantly 
going through a variety of changes, called Phases, in its 
appearance, heing sometimes invisible, at others exhibiting 
a portion of an enlightened circle^ and sometimes present- 
ing to view the whole luminous circumference. Most of 
the other luminous bodies which cover the surface of the 
heavens present invariably the same appearance to the 
naked eye, — that of a number of bright points, shining 
with a greater or less degree of brilliancy. The successive 
return of day and night exhibits the whole of these bodies 
as appearing to move round the heavens in a direction from 
east to west in a space of about twenty-four hours, and 
this apparent motion always seems to be performed, in our 
latitude, about a fixed point in the northern part of the sky. 
If a spectator go further toward the south, this point 
descends lower in the heavens, and, if he advance far 
enough, it entirely disappears and sinks below the reach of 
his vision ; while a similar point in the southern part of 
' the sky, round which the heavens appear to revolve in the 
same manner, rises in a position exactly opposite to the 
former. These two points constitute the North and South 
Poles of the heavens, and an imaginary line joining them 
represents the Ains of their apparent motion. 

(3.) The greater number of the lumioous bodies which 
are visible every clear night appear always to remain in 
the same positions with respect to one another, and, 
excepting the apparent daily motion which they have 
in common with the whole heavens, to continue from age 
to age in the same places : they are therefore denominated 
Fixed Stars, About three thousand of these are visible to 
the naked eye, but with the aid of the telescope many 
thousands more may be distinguished. They are divided 
by astronomers into classes, or Magnitudes^ according 
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tute the Solar System. A Table of the Elements of the 
Solar System, exhibiting the size, distances from the sun, 
and periods of revolution, of the planets and their satel- 
lites, is given at the end of the volume. 

(6.) There are other luminous bodies called Comets, 
which are' also observed to change their place among the 
fixed stars: they are distinguished from the planets hy 
being visible only for a short time and then disappearing, 
not returning until after a considerable interval. As, how- 
ever, they are of no importance to geography, it is needless 
to do more than mention them. 

(7.) Of all the bodies which constitute the universe, it is 
with the Earth alone that geography is directly concerned ; 
and a knowledge of its form and dimensions constitutes the 
most important element in that science. The first impres- 
sions of the senses are insufficient to give a correct idea of 
the figure of the earth : to a spectator placed on an open 
plain it seems to present the appearance of a flat or plane 
surface, equally extended in every direction, and terminated 
by a line (called the Horizon) in which the heavens appear 
to touch the earth, — resting on it like a concave sphere. 
This, however, is illusory, and the shape of the earth has 
long been known to be that of a round body, or globe. The 
globular or spherical shape of the earth is the foundation 
of Mathematical Geography : it is established by the fol- 
lowing proofs. 

I. To a person going from north to south the appearance 
of the heavens is continually changing : the stars, indeed, 
retain the same relative position among themselves, but 
those which were near the horizon towards the north when 
he set out, sink below it as he advances ; — those which 
were at first vertically over his head, descend lower m the 
heavens towards the same quarter ; — those which pre- 
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of these bodies are found, by attentive observation of tbeir 
changing positions relatively to the fixed stars, to move in 
circular paths, or orbits^ round the sun, which is their 
common centre. The earth is one of the planets, including 
which, the total number now known is twentv-three. 

The planets vary considerably in magnitude, and in their 
respective distances from the sun : they also perform their 
revolutions round that body in different intervals of time, 
and with different degrees of velocity. Their names, 
arranged in order of succession from the sun towards the 
outer borders of the system, are as follow: Mercury, 
Venus, the Earth, ]VIars, Flora, Victoria, Vesta, Iris, Metis, 
Hebe, Parthenope, Astrsea, Egeria, Irene, Juno, Ceres, 
Pallas, Hygeia, Jupiter, Saturn, Uranus, and Neptune.^ 

Four of the planets, namely, Venus, Mars, Jupiter, and 
Saturn, are visible as large and brilliant stars : Mercury is 
sometimes visible to the naked eye as a large star, but from 
its proximity to the sun, is most frequently lost amidst the 
rays of that luminary ; Uranus is barely discernible with- 
out the aid of a telescope. The fourteen planets intervening 
between the orbits of Mars and Jupiter are of much smaller 
size than the others, and neither these nor Neptune — the 
most distant member of our planetary system — are ever 
visible to the naked eye. 

Some of the planets have smaller bodies, called Satellitea 
or Secondary Planets^ revolving round them, in a manner 
similar to that in which the moon revolves around the 
earth. The sun and planets, with their sateUites, const!- 

^ The larger planets are denoted by the following symbols : Mer- 
cury 5 , Venus ? , the Earth , Mars (J , Jupiter 7/ » Saturn ^ t 
Uranus ^, and Neptune ?. The latest-discovered planet — a body 
of small size, equal in brightness to a star of the tenth magnitude — has 
not yet received a name. 



8 ' MA9HSMATIC4I* eiOffEAniT* 

iMfco «ionr{ and, timikirjy, if the vetael be vecediiif £ror 
the shore, the bodj of it dieappeen fint, while the li|^es 
parte Femam longest in Tiefvr, Or if a traveUer, in ai 
exteiuiTe and p^eetlj open plain, Amlj ratirea from 
diatant objeets* he first loses oght of their bases or lowest 
parts, gnulna% of their middle portions, and, lastly, of 
their summits. These appearanoes, manifested in all parts 
of the earth and in ail directions, can only arise from the 
mumed snrfiMe of the earth bfong interposed between the 
spectator and the obfeets % £of, if these wars sitnated on 
a flat snrfaoe, they would only increase or diminish in 
size as they became moie or. less near* bnt all parts of 
them wonld do so in the ssme proportion, without any 
part being hidden while the rest remamed ▼isible, 

lY. A proof of the earth's spherioity is derived fot^m 
the voyages of navigaton. The hori«m, or distant line 
which seems to bound the oeean, reoedee sa we advance 
towards it; so that a vessel which continues to sail in 
the same general direction (merely deviating from it so 
far as the intervening land renders necessary) wiU event- 
nally arrive at the same point from which it started**^ 
thus describmg a circle round the earth. This practical 
proof of the rotnndity of the earth was first accomplished 
by Francis Magellan, a Portnguese, who in 1519 sailed 
westward Irom the shores of Spain, and whose vewe}, by 
eoKtmnally holding a westerly course, after so absence 
of three years and fourteen days, returned to the port 
whence it had started. This circumnavigation q{ the 
earth was soon repeated by navigators, among otheiy by 
our countrymen, Drake, in 1580, and Candisb in l^S, 
and is frequently effected at the present time. Finally, 
Captain Cook and others, in sailing near the south polar 
eirele, have found that the distanoe round thf earth is 
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always diminished in proportion as they advance nearer 
to the pole. 

(&) Observation and experience thus combine so clearly 
to indicate the spherical form of the earth as no longer to 
leave room for any reasonable doubts on the subject, and 
ire must therefore learn to regard the body we inhabit as 
an immense globe, isolated in space. Next to the figure 
of the earth, the knowledge of its magnitude is of the 
greatest importance. In a subsequent chapter wiH be 
explained the principles on which the measurement of its 
exact dimensions depends, and it is sufficient here to stale 
the result of these ipvestig^ons. It thenee appeitrs that 
the nean diameter of the earth is about 7,916 vH^ an4 
its cireamferenee about 24,670 miles. 

(9.) It may be objected that the vaiious devaticHis i4 
the land in di£Eerent parts of the esjrtb ought to prevent us 
from regarding its figure as bdng round* This difficulty, 
however, disappears when we consider the relative pro* 
portion which tiiese elevations beer to the whole dze of 
the ^be. The highest mountains on the earth* Kunehia* 
Jinga, and others, in the Himalaya dudn, are about 28,000 
feet, or a little more than five En^sh milesi in height i 
and jtti stupendous as this is, so small a proportion does 
it bear to the diameter of the earth, that its representfltion 
on a globe of eighteen inches in diameter would be leee 
than the SOtb part of an incbl Thus it Sf^pears that the 
greatest irregularities on the surface of the earth are too 
insignificant to be regarded as in any way interfering with 
(he general sphericity of its form, firom which they detract 
far less than do the roughnesses on the rind of an orange 
from the rotundity of its whole figure. 
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CHAPTER II. 

DIURNAL ROTATION OF THB BARTH DBFINITION8. 

(10.) We baye already spoken of the apparent motion 
bj which the entire heavens seem to be carried round the 
earth in the space of a day and night, in a direction from 
east to west. There are two ways in which this apparent 
diomal motion may be explained: — 1st, by supposing the 
whole heavens and their contents to be really carried round 
the earth while that body remains at rest in the centre ; — 
or, 2nd, by supposing the heavens to be at rest while the 
earth revolves in an opposite direction, that is, from west 
to east. The appearances presented to us would evidently 
be the same, whether the earth on which we are placed 
remain at rest while we see every part of the heavens as 
they are carried in succession round us, — or whether, while 
they remain fixed, the earth turn round with us in the 
contrary direction, so as to place each part of them suc- 
cessively before us. Now the latter of these hypotheses, 
— which supposes the earth, a single body, to revolve — 
is far more probable than the other, which supposes a 
great number of bodies, of different magnitudes and placed 
at different distances, to have motions so adjusted that each 
of them shall perform a revolution round the earth in I 
exactly the same space of time, as on this supposition they I 
must do in order to preserve the same relative poeition 
among themselves. The latter supposition is, accordingly. 
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PBINCIPAl BLBMENT8 OF THE SOLAR 8TSTBM, 



1.— SUN AND PRIMARY PLANETS. 
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, .;rt,ir> Flora . 
='^^'^^, Victoria 

,occc?ai^ Iris . . 

lie (fift* Astnea . 
^y (^'' Egeria . 

looititf^*^ Ceres . 
^d^^ Pallu . 

^"^^^) SSS' 

occBf***' Uranus. 
Hietii^^ Neptune 

^,^'U 



Equatorial 

diameters 

in English 

miles. 



882,000 



3,140 
7,800 
7,926 
4,100 



? 250 

• . 

• • 
? 79 
? 163 



87,000 
79,160 
34,500 
41,500 



Mean distanees 

from the sun, in 

English miles. 



36,784,000 
68,734,000 
95,025,000 
144,789,000 
209,215,000 
221,872,000 
224,362,000 
226,652,000 
226,815,000 
230,541,000 
232,480,000 
244,884,000 
245,009,000 
245,630,000 
253,796,000 
263,034,000 
263,491,000 
296,562,000 
494,394,000 
906,423,000 
1,822,807,000 
2,854.247,000 



Periods of revolution 
round the sun, in 
mean solar days. 



87*969 

224*701 

365-256 

686-979 

1193*249 

1303*148 

1325147 

1345*403 

1346-940 

1380*184 

1397*719 

1511*095 

1512*217 

1517*975 

1594-296 

1682125 

1686-510 

2020-761 

4332-585 

10759219 

30686-821 

60126-710 
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i« necesaarjr to describe tbe nature of the9e lines, and to 
^bin some ojther j^ographicid definitions of frequent 
occurrence. 

(U,) llie line about which the earth revolyes from west 
to msty and which constitutes one of its diameters, is called 
ito Jim^ Its p(Hdtion is shown in the annexed diagram by 
the line p f'. 

{12.) The Pole$ot j%.i, 

tbe earth are the 
points in which its 
axis meets the sur* 
face, — corresponding 
to the poles of the 
heavens, or the pobts 
MTQund which their 
ai^arent diumsl mo- 
tiou is made* Of 
these, p is the North 
and y the South 
Pole. 

(13.) A circle, sc 
Q D, drawn round the globe at an equal distance from the 
poles, and dividing it into two hemispheres, — a northern 
and a southern, — is called the Equator : the plane of this 
circle passes through the centre of the globe, and is at right 
apgles to its axis. A circle in the heavens corresponding 
to that (m the earth, and marked out by the indefinite 
extension of its plane, is called the Celestial Equator, or 
the Equinoctial. The equator, and all circles drawn on 
the globe of which the planes pass through its centre, are 
called ffreat circles ; all others are known as email circles. 

(14.) A great circle, such as pep'q, which passes 
through both the poles of the earthy and the plane of which 
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dobcides with the earth's axis, is called a Meridian^ Whe» 
its plane is extended to the sphere of the heateosy it marfar 
out a corresponding Ike, called a Celeftial MeriduM* A. 
drde of this kind passing thmogb any plaee on the earth 
is called the meridian of that place, becaoser when ike wtm 
is on the corresponding celestial meridian, it is imd''d«f «r 
noon at that place. As sndi a circle migr he drawn tfaroo^ 
any point on the g;k)ber it is obvious that every place haa 
its own meridian^ The eqoator cuts all the meridiafis 
at right angles, so that with the poles it divides theaa 
all into four equal parts, or QuadranUy as s », t> d, q t^', 

(15,) A point in the sphere of the heavens yertically 
over the head of a. spectator in any place on the earth i» 
called the Zen»$h of that place : it is directly orer the* 
extremity of" a line drawn from the centre of the earth to 
the place. A correspoudifBg point in the opposite hemi' 
sphere of the heavcasr vertteally beneath the spectator^ la 
odled the Nadir, 

(16.) The extremities of a plane pasnng through aiiy 
phice on the earth's surface, and perpendicolar to a tine 
joiittog the zenith and nadir of that place, constitute the 
VidbU or S^uiblg Mwnaan, which is, therefore, the dide 
which bounds in every direction the view of a spectatoi^.. 
and at which the heaTens and earth appear to meet. The 
phme of a circle parallel to the visible horizon, and 
passing through the centre of the earth, prolonged until, 
it meets the sphere of the heairens, ia called the Batienal 
Horizon. 

(170 '^^ pomts in which the meridifla of any place i»* 
tersects the horizon are called the North and Souik points; 
and those in which a circle perpendicular to the meriflBait 
(and the plane of whidi passes through the zenith) inter- 
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sects the horizon, the Ea9t and WeH points. These four 
constitute the Cardinal Points of the compass. They 
divide the horizon into four equal parts. 

(18.) All circles, great or small, are diyided into 360 
equal parts, called Degrees; every degree is divided into 
60 equal parts, called Minutes, and every minute into €0 
equal parts, called Seconds : these parts are indicated by 
the signs ° ' "; thus 20° 14' 26" signify twenty degrees, 
fourteen minutes, twenty-six seconds. Each quadrant, or 
quarter of a meridian, therefore, contains 90 degrees. 

(19.) The distance of any place on the earth's surface 
from the equator towards either pole, measured in d^rees 
on the meridian passing through that place, is called its 
Latitude : if towards the north pole, it is called North 
Latitude, and if towards the south pole. South Latitude. 
Thus E z is the latitude of the place z. As the part 
of the meridian hetween the equator and either pole is a 
quarter of a circle, it is evident that the greatest latitude 
which a place can have, north or south of the equator, is 
90 degrees. Small circles on the glohe, parallel to the 
equator, and intersecting the meridians at right angles, 
as z A M, are called Parallels of Latitude, Every place 
through which the same parallel of latitude passes has the 
same latitude. 

(20.) The distance of a place, measured in degrees of 
the equator, from the meridian of any place which is 
chosen as a first meridian, is called its Longitude : thus 
E c is the longitude of the place c from the meridian f e p'. 
It is called east or west longitude, according as the place is 
on the east or west side of the circle chosen as a first 
meridian, and is reckoned on either side halfway round the 
glohe to the opposite side of that meridian. The greatest 
longitude which a place can have east or west of any me- 
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ridian is thus 180 degrees, or half the drcumference of the 
glohe. The choice of a meridional circle as a first meridian 
from which to reckon is entirely arbitrary^ and the people 
of each country generally make use of that which passes 
through their national observatory : thus English geo- 
graphers use that passing through the Observatory at 
Greenwich. 

The meridians most extensively used (next to that of 
Greenwich) as first meridians, from which to measure 
longitude, are those of Paris and the island of Ferro, the 
westernmost of the Canary group. The latter was univer- 
sally adopted by the ancients, since it represented the most 
westerly portion of the world as known to them, and it is 
likewise used by many modem nations. The meridian of 
Paris is 2° 20' 24" to the east of Greenwich, and that of 
Ferro 18^ 9' to the west of the same place. The people of 
the United States commonly use the meridian passing 
through Washington, situated 77^ 2' to the west of Green- 
wich, as a first meridian. 

It has frequently been proposed to obviate the incon- 
venience arising from the use of different iperidians by 
various nations, by the general adoption of some one such 
line as an universal first meridian, from which all nations 
might reckon their longitudes. 
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CHAPTER III. 

ANNUAL MOTION OF THB SABTA — tHt 8)EA80N6 afONSS. 

• 

(21.) It has been already observed, that besides the 
Apparent diurnal motion round the earth in which tlie sun 
participates with all the other heavenlj bodies, he appears 
also to move in an easterly directicm among the fixed stars, 
and to make a complete revolution of the heavens in the 
course of a year. He is also observed to reach at mid-day 
a higher position in the heavens on the meridian of any 
place> or, in other words, to attain a greater meridian alti' 
tude, at some seasons of the year than at others^ thtis 
moving backwards md forwards in a north and south 
direction. If we observe attentively from day to day this 
meridian altitude of the sun, and also note successively his 
increasing distance eastward from the meridian passing 
through any particular star, we are enabled to trace out his 
apparent motion both in the direction of the meridian and 
of a circle parallel to the equator. The path which the 
sun thus appears to follow is found to intersect the equator 
in two opposite points, and to make with it an angle of 23° 
28' ; so thaf he is at one time of the year at that distance 
north, and at another at the same distance south, of the 
equator. The circle thus traced by the sun on the concave 
sphere of the heavens is called the Ecliptic, and where the 
plane of this circle meets the earth, it of course marks out 
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a similar circle on it. This circle is represented in fig. 1 by 
the line h c r d. 

(22.) The points in which the ecliptic intersects the 
equator (c d» fig. l,)^are called the Equinoctial Points: 
that in which the sun passes from the south to the north 
side of the equator is called the Vernal or Spring Equinox, 
and the other the Autumnal Equinox. The points at 
which the sun attains his greatest distance north or south 
of the equator are called the Solstitial Points ; that to the 
north; r^ is distinguished as the Summer, that to the south, 
H, as the Winter Solstice, A circle drawn on the globe, 
parallel to the equator, through the point of the northern 
or summer solstice, is called the Tropic of Cancer; and a 
similar circle drawn through the point of the southern or 
winter solstice, the Tropic f^ Capricorn. The Tropic of 
Cancer is therefore at a distance of 23° 28' to the north of 
the equator, and the Tropic of Capricorn at a similar dis- 
tance to the south of that line. 

(23.) This motion of the sun is, however, shown hj 
astronomers to be only apparent, and to consist in a real 
motion of the earth around that luminary. As the magni- 
tude of the sun is ascertained to be upwards of a million 
times greater than that of the earth, it is surely more pro- 
bable to suppose that the latter body should be carried 
round it, than that a body so enormously greater in bulk 
should rcTolve round one of so much smaller dimensions ; 
and that such is really the case is proved by observations 
for an explanation of which we must refer to works directly 
treating of Astronomy. We have already mentioned (Art. 
5) that the planets are found to revolve in orbits round 
the sun as a common centre, and we must regard the earth 
as a body of similar nature to them. The echptic, then, 
is really the path which the earth, in common with the 

B 
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other planets, describes annuallj round the sun. The orbit 
of the earth is situated between those of Venus and 'M.ars. 
Mercury and Venus, being nearer to the sun than the earth 
is, are called inferior planets ; the others, which are ex- 
terior to the earth's orbit, superior planets. 

We must, then, reject as erroneous the notions ^vrhich 
appearances at first suggest respecting the system of the 
world. The globe which we inhabit, instead of bein^ at 
rest in the centre of the universe, is in reality performing a 
double motion,-— that around its own axis, and that around 
the sun. In regarding it under this aspect all the appear- 
ances of the heavens are explained in the most simple 
manner, the laws which regulate their movements appear 
uniform, and an analogy is preserved throughout the whole 
of them. Like some of the other planets, the earth is 
accompanied by a satellite, — the moon ; and Hke' them, it 
receives its light from the body round which it revolves. 
This system of the world, taught by some of the ancients 
but afterwards neglected, is called the Copemican System, 
from Copernicus, by whom it was revived in the early 
part of the sixteenth century.* 

(24.) In this annual motion of the earth, its axis alvrays 
preserves the same direction ; that is to say, in whatever 
part of its orbit the earth may be situated, its axis is 
always parallel to its direction when in any other part. As 
the ecliptic is inclined to the equator at an angle of 23° 28', 

^ For the sake of simplicity of conception, we have spoken of the 
earth and all the planets as describing circles round the sun. When 
accurately traced out, however, their paths are found not to be circles, 
but ellipses f which have the sun in one of their /o«. The orbits of 
the secondary planets round their respective primaries, as that of the 
moon round the earth, are also elliptic. This universal eUipticity is a 
consequence of the law of Universal Gravitation. 
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it follows that this wa^le, which the axis of the earth makes 
with the plane of its annual motion, will be 66° 32'. It is 
this obliquity of the ecliptic and parallelism of the earth's 
axis which occasions the variety of the Seasons, as illus- 
trated in the diagram, fig. 2. 

Fig. 2. 

A P 




(25.) Let s represent the sun, and a b c d four positions 
of the earth in its orbit, yiz. : a, that which it has on the 
21st of March; b, its position on the 21st of June; c, 
that of the 21st of September; and d, that of the 21st of 
December. In each of these positions let p q represent 
the axis of the earth, about which it performs its daily 
rotation, independent of its annual motion in its orbit. 
Since, then, the sun can only enlighten at the same time 
that half of the surface which is turned towards it, the 
shaded portion of the circles will represent the dark, and 
the bright portion the enlightened, halves of the earth's 
surface in each of these positions. 

Now, in the positions a and c, the sun is vertically over 
the intersection of the equator e f and the ecliptic h g, or 
in one of the equinoxes. In this position the poles p, q, 
both fall on the extreme edges of the enlightened half, and 
it is therefore day over half the northern and half the 
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southern hemisphere at once. As the earth reyolves on its 
axis, every part of it describes, in these positions^ half its 
diurnal course in light and half in darkness; in other 
words, the duration of day and night is then equal over 
the whole globe : hence the term equinox. 

Again, b is the position of the earth at the time of the 
northern or summer solstice. Here the north pole, p, and 
a considerable portion of the earth around it, as far as b, 
are situated untkin the enlightened half. As the earth 
turns on its axis in this position, the whole of this portion 
remains constantly enlightened : at this part of the earth's 
orbit, therefore, it is continual day at the north pole, and 
in all that region which encircles it as far as b, — that is, to 
the distance of 23^ 28'. On the other hand, the opposite, 
or south pole, a, with all the region comprised within 
a distance of 23^ 28' from it, is involred at this time in 
darkness during the whole of the earth's diurnal rotation, 
so that it is there continual night. When the earth is at 
D, which is its position at the time of the southern or win- 
ter solstice, similar phenomena will occur, but in the oppo- 
site direction ; the north pole and a space extending 23° 
28' round it being then immersed in darkness, while an 
equa] extent round the south pole falls entirely within the 
enlightened half. Circles parallel to the equator, drawn 
through points marking the limits of that portion of the 
globe which is in either of these positions, inrolved in 
continual light, or in continual darkness, are called Polar 
Circles; that round the north pole being distinguished as 
the Arctic, and that round the south pole as the Antarctic 
Circle. They are at a distance from the equator equal to 
the angle which the axia of the earth makes with the plane 
of its orbit, or 66° 32*. 

(26.) It is evident that when the earth is at b, the 
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nearer anyplace on it comprehended between the arctic and 
antarctic circles is to the north pole, the larger will be the 
portion of its diurnal course comprised within the light, 
and the smaller that comprised within the dark, hemi- 
sphere ; or, in other words, the longer will be its day, and 
the Bhorter its night. Every place north of the equator 
will have a day of more, and a night of less, than twelve 
hours* length, and every place south of the equator the 
reverse. Similarly, when the earth is at d, the days will be 
longer and the nights shorter in proportion as a place 
is nearer to the south pole. 

Now, the temperature of any part of the earth depends 
chiefly on its exposure to the sun's rays, since when the 
sun is above the horizon of any place, that place is receiv- 
ing heat; and in proportion as the sun's rays fall more 
vertically, so is the amount of heat which they commu- 
nicate increased. It is only to that part of the earth which 
is between the tropics that the sun is ever entirely vertical ; 
and hence his rays, falling perpendicularly, produce in 
those regions the greatest heat. In those parts which are 
between the tropics and the polar circles, the sun's rays fall 
with a degree of obliquity which increases in proportion as 
a place is nearer to the arctic or antarctic drcles, and the 
heat is therefore less there than in the parts within the 
tropics ; while in the polar regions the most intense cold is 
experienced, on account of the great obliquity with which 
the rays of the sun fall, and the length of time during 
which they are successively involved in darkness. As the 
quantity of heat received is also greater in proportion to the 
length of time the sun is above the horizon, it follows that 
as the earth moves from a, at which the days and nights 
are equal in length, and the temperature of the earth is at 
its mean state, to b, the days growing longer and the 
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nights shorter in the northern hemisphere, the temperature 
of every part of that hemisphere increases, and its inhabi- 
tants pass from spring to summer ; while at the same time 
the reverse takes place in the southern hemisphere. As 
the earth passes from b to c, the days and nights again 
approach to equality ; and T^^hen it reaches the autumnal 
equinox, c, the mean state of temperature is again attained 
all over the globe. From thence to the winter solstice, d, 
and finally round again to the vernal equinox, a, it is 
obvious that all the same phenomena will recur in the 
reverse order, it being then winter in the northern and 
summer in the fiouthem hemisphere. 

(27.) The tropics and polar circles serve to mark oat 
five divisions on the surface of the globe, which are known 
by the name of Zones. That portion of the globe included 
between the tropics is called the Torrid Zone : the spaces 
comprised between the Tropic of Cancer and the Arctic 
Circle, and between the Tropic of Capricorn and the Ant- 
arctic Circle, are named respectively the North and South 
Temperate Zones; and the regions included within the 
Arctic and Antarctic Circles, the North and South Frigid 
Zones, 

(28.) The circles on the globe which have been explained 
serve to distinguish three positions of the sphere. The 
sphere is said to be right when the horizon coincides with 
a meridian, and therefore cuts the equator and all circles 
parallel to it at right angles : it is thus placed with regard 
to an inhabitant at the equator, to whom one of the poles 
occupies the north and the other the south point of the 
horizon. As his horizon divides all the parallels of latitude 
into two equal parts, it is obvious that it divides the 
courses of all the heavenly bodies into two equal portions. 

When the horizon coincides with the equator, the sphere 
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is said to be parallel, because all circles parallel to the equa- 
tor are also parallel to the horizon : the globe would occupy 
this position to a person situated at either pole, who would 
see the sun continually for six months of the year, and to 
whom all the heavenly bodies would appear to describe 
circles parallel to the horizon. 

In all other positions of the sphere it is called oblique, 
because the equator and parallels of latitude all intersect 
the horizon obliquely, or are inclined to it at an angle 
differing from a right angle: it occupies this situation 
relatiyely to all persons dweUing between the equator and 
the poles, to whom the courses of the heavenly bodies 
above and below the horizon are divided into unequal 
portions. 
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CHAPTER IV. 

MOTION AND PHASES OF THE MOON — ECLIPSES OF THE 

SUN AND MOON. 

(29.) It has already been observed (Art. 4) that the 
moon^ like the sun, appears to describe a circle in the hea- 
vens among the stars, but in a much shorter period, being 
carried entirely round in an easterly direction in 27 days, 
7 hours, and 43 minutes, or a periodical month, and 
returning in that time to a position among the stars nearly 
coinciding with that which it had before. When this appa- 
rent motion is accurately traced out, it is found that the 
moon performs a monthly revolution round the earth in a 
path or orbit which is inclined to the plane of the ecliptic 
(or apparent path of the sun) at an angle of 5^ 8' 48". 
The points in which the moon's orbit intersects the ecliptic 
are called its Nodes, the aeeendinff node being that in 
which the moon passes from the southern to the northern 
side of the ecliptic, and the descending the reverse. In the 
course of this period the moon presents a succession of 
different appearances, or phases, which may be thus ex- 
plained. 

(30.) As the moon is an opaque or solid body, receiving, 
like the earth, her light from the sun, it is only by 
reflecting his light that she is rendered visible to us. In 
figure 3, let b represent the earth ; m, m', &c., the moon 
in different parts of her orbit ; and the parallel lines e », 
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&C.4 the direction of rajs of light propagated hj the sun ; 
for since the sun's distance from the earth is four hun- 
dred times greater than that of the moon (Tahle I.)^ it is 
obvious that all lines drawn from the former to any part of 
the moon's orbit may be regarded as parallel. The half of 
the moon turned in the direction of the sun will therefore 
be enlightened, and 

the opposite half ^' 

darky in whatever 
part of her orbit 
she may be. When 
she comes to the 
meridian at about 
the same time as 
the sun, or is on 
the same side of 
the earth as that 
luminary, as at m, 
her dark side is 
entirely turned to- 
wards the earth, 
and her bright side 

from it. In this position, then, the moon is not seen, 
and it is said to be new moon. When she has passed 
through a quarter of her orbit and arrived at m'', half her 
light and half her dark sides are presented to the earth : 
she is. then said to be in her JirH quarter* When she 
reaches m, the whole of her light side is towards the earth, 
and all her darker side from it; we then see the entire 
circle of light, and it is called yb// moon : and again at ml' 
her position corresponds with that at m'', an equal portion 
of her light and dark sides being towards the earth : she is 
then in her third quarter. In the intermediate poaitionB, 
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m', m''', m', and m"\ the portion of the enlightened side 
turned towards the earth will at first be less than half the 
visible surface^ then greater, and afterwards less again, 
until it entirely disappears as she comes round to m : when 
at m' she appears in the form of a crescent, with the convex 
side turned towards the sun ; at m'" more than half of her 
enlightened disc is visible, and she is said to be gibbous; 
she is again gibbous at m\ and at m'" presents a second 
time the appearance of a crescent. 

When the moon is new, she is said to be in conjunction 
with the sun ; and when full, in opposition. The period 
that elapses between one new moon and another is called a 
lunation or lunar month: it consists of 29 days, 12 hours, 
44 minutes. Its excess over the periodical month is owing 
to the continual advance of the earth in the ecUptic in the 
same direction as the moon's motion ; so that the moon 
has to perform more than a complete revolution round the 
earth in order to return again to the same position with 
regard to the sun, and will therefore occupy a longer time 
in it. 

(31.) The explanation of the lunar phases leads to that 
of edipses. As the moon is a solid body, it is obvious 
that if in her passage round the earth she be so placed at 
any time as to be directly between that body and the sun, 
she will intercept the light which the earth receives from 
the sun, and thus cause that luminary to be obscured: 
such a phenomenon is called an eclipse of the «tm, and is 
either total ot partial according as she covers the whole or 
a part only of the sun's disc. It is equally obvious that if 
she be so situated as that the earth is directly between her 
and the sun, the earth, similarly intercepting from her a 
part or the whole of the sun's rays, will cast a shadow on 
her, and thereby involve her in. darkness : sudi an ooenr- 
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rence is called an ecUpse of the moon,^ Now, as the moon 
passes entirely round the earth in the space of a month, 
if the plane of her orbit coincided with that of the ecliptic 
she would be successively in each of these conditions during 
that period ; but as her orbit is inclined to the ecliptic at 
an angle of more than five degrees, it follows that the 
required conditions can only be fulfilled when her conjunc- 
tion or opposition takes place at the time when she is in or 
near her nodes (Art. 29) ; for it is only then that the sun, 
moon, and earth, are placed in a straight line with one 
another. 

(32.) To illustrate, firsts the general phenomena of 
lunar eclipses, let e g h f (fig. 4) represent a portion of 
the earth's orbit round the sun, and the circle gmhk 




the orbit of the moon round the earth : suppose a b to be 
the sun, and c d the earth illumined by it ; if we join the 

^ The former of these phenomena can only happen when the sun 
and moon are in conjunction, or at the time of new moont when both 
those bodies are on the same side of the heavens ; the latter only 
when they are in opposition, or aty«l7 moon, when the sun and moon 
are oa opposite sides of the heavens. 
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points A c^ B D, and prolong the lines joining them until 
they meet in the point p> there will be a total shadow cast 
by the earth within the conical space c p d» within which 
a spectator would be unable to see any part of the sun's 
disc. 

In the above figure, then, if we suppose m to represent 
the moon, it is obvious that if, when she arrives at the 
point m' of her orbit, she be in her node, (that is, if she be 
in that point of the plane of her orbit which intersects the 
plane of the earth's orbit,) she will enter the shadow of the 
earth : at m she will be entirely immersed in its shadow, 
so that to a spectator on the earth she will be totally 
eclipsed : as she advances, she will gradually emerge frpm 
^e shadow, which she will entirely leave at m". The 
moment at which she enters the shadow mil be the com- 
mencement, and that at which she leaves it the termination, 
of the eclipse ; or the times of her immersion and emersion. 
If at the time of her opposition she be not in, but only 
near, her node, the eclipse will be only partial. In most 
cases, however, owing to the inclination of her orbit to the 
ecliptic, she passes (at the time of her conjunction) either 
above or below the shadow of the earth, so that she is not 
deprived of the sun's light, and therefore not eclipsed. 
The greatest length of time during which the moon can be 
totally eclipsed is nearly two hours. 

(33.) In illustration of solar eclipses, let e g h f (fig. 5) 
represent, as before, a portion of the earth's orbit, and 
6 K H D c the orbit of the moon : suppose also a b to be 
the sun, c d the moon, and t the earth. If we then join 
the points a c, b d, and prolong the lines till they meet in 
the point t, the conical space t c d, representing the 
moon's shadow, will be involved in total darkness. At the 
point t, where the vertex of this shadow touches the earth. 
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le moon will appear for a moment to a spectator situated 
tere to just cover the sun, or to eclipse it, while in other 

Fig. 5. 
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parts of the earth the moon will obscure a portion only of 
the sun's disc. Owing to a slight variation in the distances 
of the sun and moon from the earth (arising from the 
ellipticily of their orbits), the vertex of the shadow some- 
times falls short of the surface of the earth, in which case 
there will be no total eclipse on any part of the earth ; but 
a spectator so situated as to be in or near a line correspond- 
ing with the prolonged axis of the cone will see the whole 
of the moon on the face of the sun, which, as the figure of 
the moon will not be large enough to cover it, will present 
the appearance of an annular eclipse, that is, the central 
parts of his disc will be obscured, but a bright ring will be 
left visible round the dark body of the moon. Either of 
these phenomena can only occur when the moon is in or 
near one of her nodes at the time of conjunction with the 
sun, or at new moon. Owing to the small size of the 
moon compared to that of the sun, the section of her 
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shadow on the earth's surface is so near the vertex that the ^^ 
portion of the sun's disc which is covered hy it is never 
very extensive ; so that a total eclipse of the sun cannot in 
any place last longer than 7 minutes 58 seconds. 

(34.) The time at which solar and lunar eclipses will 
happen, and the circumstances under which they will 
occur, may he computed from the laws which regulate the 
motions of the sun and moon. To do this with perfect 
accuracy requires many refined astronomical calculations, 
and is attended with considerable labour ; but it has been 
known from the most remote antiquity that in 223 luna- 
tions, or 18 years and 10 days, the moon returns nearly to 
the same position with regard to the sun and to the position 
of her nodes ; so that at the end of that period eclipses 
will return in nearly the same order and circumstances. 
By a knowledge of this fact, the Chaldseans and other 
nations of antiquity were enabled to predict eclipses with 
tolerable accuracy. 

The greatest number of lunar and solar eclipses which 
can happen in the course of a year is seven, — five of the 
sun, and two of the moon : there never can be less than 
two eclipses of the siin every year, although there may be 
no eclipse of the moon in that period. But though more 
solar eclipses happen than lunar, there are fewer of the 
former visible than of the latter, because a lunar eclipse is 
visible from every part of the hemisphere turned towards 
the moon during its continuance ; but in a solar ecUpse the 
sun continues to be seen over a considerable portion of the 
hemisphere turned towards him. 

In the earlier ages of mankind, as among ignorant and 
barbarous nations at the present day, the phenomena of 
eclipses awakened feelings of mingled awe and astonish- 
ment on the part of beholders, whose superstitious fears 
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were not unnaturally excited by the strange spectacle of a 
temporary abstraction of the sun's or moon's light, due to 
a cause which they were wholly unable to comprehend. 
And though science has long since banished the vague 
terrors by which these feelings were accompanied, yet the 
solar and lunar eclipses — and more especially the former, in 
those cases in which either the whole or the larger portion 
of the diurnal luminary is for the time obscured — are 
(independently of their scientific importance) occurrences 
of the highest interest, and possess a striking power over 
the mind. The influence of a total eclipse of the sun over 
the lower members of the animal creation, during the 
strange and apparently unnatural kind of darkness by 
which it is for the time attended, is also highly curious 
and ins true tiye. 

(35.) In a similar manner to that in which the moon 
passes over the face of the sun in an echpse of that 
luminary, she is continually passing over, and thereby 
occulting or echpsing, some one or other of the stars or 
planets among which her course in the heavens is situated. 
Such of the planets as are attended by satelHtes also eclipse, 
those bodies whenever the latter pass behind them, and 
are thereby prevented from receiving the Ught of the sun. 
The use made in geography of the occultations of the fixed 
stars by the moon, and of the ecUpses of Jupiter's satel- 
lites, will be seen in the next chapter. 
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CHAPTER V. 

NBTHOD OF DRAWING A MBRIDIAN LINS ^DXTXRJCINATJ 

OP LATITUDX AND LONGITUDE. 

(36.) It has been explained (Arte. 19, 20) that t\ 
latitude of a place ia its distance in degrees from tl 
equator towards either pole, and its longitude the nmnb^ 
of degrees which it is situated east or west of some one c 
the meridian lines chosen as a first meridian. By knowiD^ 
the latitude and longitude of any place, we fix its absolutti 
position, and its situation relatively to others already 
known. The determination of these elements is therefore 
of the utmost importance to exact geography. 

The modes of solving the problems intended to be 
treated of in this chapter depend entirely upon the ap- 
plication to Geography of the theory and practice of 
Astronomy. While simple in principle, and easy in per- 
formance, if very minute accuracy be not required, their 
exact solution requires the aid of the most careful observa- 
tions, and of the most refined mathematical calculations. 
It is needless, in a work of this kind, to do more than 
explain the general nature of the principles on which they 
rest : for fuller details respecting them the student must 
be referred to works professedly treating of Astronomy and 
Navigation— subjects to which it would be impossible 
to do justice in the limited space here devoted to those 
topics. 
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(37.) As the Tarious methods of detennimng ktitude 

and longitude all require the observer to know the direction 

of the meridian^ or the line in which the true north and 

south points lie^ at the place where he is, it is necessary to 

indicate the mode of ascertaining this before proceeding to 

explain the modes of solving those problems. 

All the heavenly bodies have their greatest diurnal 

altitude, that is, occupy their highest position in the 

heavens, when they are on the plane of the meridian ; 

and those which do not sensibly vary in their declina- 

turn (or distance north or south of the equinoctial) in 

the course of a day, have the same apparent altitude at 

equal intervals of time de- 

Eg. 6. 
fore and after they pass the ®" 

• meridian. About the time 

of the summer and winter 

solstices (Art. 22) the sun 

changes his declination very 

little in the course of a day, 

80 that at those times his . 

altitude above the horizon 

at one or two hours before 

noon is equal to his altitude 
at the same time after noon. 
Let an observer, then, on or 
near the 21st of June or the 
2l8t of December, plant a 

- rod or wire, a b (fig 6), perpendicular to the horizon at an 
hour or two before the sun reaches his greatest altitude in 
the heavens, for instance, at 11 o'clock in the morning, 
and mark accurately the extremity, c, of the shadow, b c, 
thrown by the rod ; then from the base, b, of the rod as a 
centre, and with the radius b c, the length of the shadow, 

c 




M 



f»J 
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let him describe a circle, g h, upon the grouiidl ; a^ 

sun, s, graduallj advances towards his greatest altitude 
the shadow of the rod will graduallj become sHorter, 
will fall within the circumference of the circle 'virlxich 
been traced. The shadow wiU be at its shortest, be, w\ 
the sun is at his greatest height, or when he is on the t 
ridian of the place, which is the moment of noon ; af 
this, as the sun gradually becomes lower, the shadow oft 
rod wiU become longer and longer ; until at last, when I 
is at s", it will again reach the circumference of the cira 
in the point d, at which time in the ailemoon the sun wi 
have the same altitude as he had when the aihadow of th 
rod was of the same length, b c, before noon. As, in tl 
equal times which have elapsed before and after his passaz 
of the meridian, the sun has gone over equal spaces in th 
heavens, the middle point of the whole space described b. 
the sun in the sum of these times will be that point in the 
heavens which he occupied at the moment of noon, at 
which time he was on the meridian. If, therefore, the 
observer divide into two equal parts the whole arc« c o, of 
the circle he has traced, and join the central p<Hnt f and 
the base of the rod, the line b f, joining these two points, 
will coincide with the shadow of the rod all noon, and vFill 
be the direction of the meridian line. 

Such is the simplest method of ascertainii^; the meridian, 
— a method of easy and ready adoption. For purposes 
which require minute accuracy, however, the moment at 
which some particular star will pass the meridian is ascer- 
tained by previous calculation, and a telescope is then 
directed so that at that moment the star nuiy be in the axis 
of (or in a line with) the telescope, which will then repre- 
sent the direction of the meridian line at the place of 
observation. 
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(38.) We now turn to the consideration of latitude. In 
fig. 7f let p E|i a represent a meridian on the surface of the 
earthy passing through the place z, of which the latitude is 
required to be known. Let vp be the north and south 
poles» and e a the plane of the equator, h r will then 
represent the rational horizon of an observer at z. The 
distance from e to z will consequently be an arc of the me- 
ridian which measures the latitude of the place z. Now 
because the arc e p, the distance of the pole from the equa- 
tor, and z R, the distance of the, zenith from the horizon, 
are each a quarter of the circumference of the earth, or 90^, 
they are equal to one another ; and, consequently, if we 
take away the arc zp, 
common to both, the re- *' 

maining arcs, e z and 
p R, are also equal. But 
E z is the latitude of the 
place z, and p r is the 
elevation of the pole 
above the horizon ; it 
therefore appears that 
the altitude or height of 
the pole is equal to the 
latitude of the place of obeervation. 

(39.) It was stated, in explaining the use of the imagi- 
nary circles drawn on the globe (Art. 10), that circles of a 
similar nature, corresponding to those drawn on the earth, 
were supposed to be marked out on the concave sphere of 
the heavens. Now the distance of the fixed stars from the 
earth is so immensely great, that it is immaterial whether 
we regard them as viewed from the surface or from the 
centre of the earth ; or, in other words, the radius of the 
earth is, in regard to them, insensible, so that no change in 
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their apparent positions would be caused by viewing them 
from either extremity of it. We may, therefore, in refer- 
ence to the stars, regard the earth simply as a p^nt in the 
centre of the sphere in which they appear fixed. If, then, 
in the same diagram (fig. 7), we now suppose PEpa to 
represent a meridian in the concaye surface of the heavens, 
corresponding with the terrestrial meridian of an observer 
at the place z in the centre, and e a and h r to be the 
planes of the celestial circles answering to those which they 
before represented on the earth, then will vp be the poles 
of the heavens, and z the zenith of the observer at z. It 
is obvious that the celestial arcs e z and p r will measure 
distances equivalent in length to the arcs of the terrestrial 
circles to which they correspond ; so that the observer at 
z, by ascertaining the altitude of the celestial pole above 
the rational horizon, will in fact measure in decrees the 
latitude of the place of observation. 

It is by different applications of this principle that the 
latitudes of places are determined. If the star which we 
call the pole star were situated exactly at the pole, it would 
be sufficient to measure its elevation above the horizon in 
order to ascertain the latitude of any place to the north of 
the equator ; but since it does not really occupy the place 
of the celestial pole, but is 1^ 24' distant from it, it is 
necessary to have recourse to other means. In the course 
of twenty-four hours every star passes the meridian twice, 
at equal distances from the pole, and on opposite sides of 
it. In reference to those stars which do not sink below 
the horizon, when any particular star passes the meridian 
below the pole — that is, between the pole and the horizon 
— its altitude is the least possible ; and when it crosses the 
meridian above the pole, or between the pole and the zenith^ 
its distance from the north point of the horizon will be the 
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greatcBt possible. If, therefore, with a quadrant (an instru- 
ment for measuring angles) we ascertain the star's altitude 
when it is least, and also when it is greatest, it is manifest 
that half the sum of these elevations will be the altitude of 
the pole (or the latitude of the place) where the observationB 
were made. A slight correction of the altitude thus mea- 
sured is requisite, in consequence of the refractive power of 
the atmosphere, a property which has the effect of raising 
bodies above their true position, and in a proportion which 
increases as the body observed is nearer the horiaon. The 
amount of this undue elevation is computed for various 
altitudes, and must be deducted from the observed altitude. 
Again, referring to the diagram (fig. 7)* it is obvious 
that the arc h s is the eo^latitude of the place z, — that is, 
the complement of the latitude, or the difference between 
the arc which measures the latitude and the entire qua- 
drant. But H E is the elevation of the plane of the equator 
above the horizon : if, therefore, we can in any way ascer* 
tain the measure of this arc, we have the means of ascer* 
taining the latitude. Now the observed altitude of any of 
the heavenly bodies when on the meridian will enable us to 
accomplish this, provided we know how many degrees dis- 
tant they are from the plane of the equator at the moment 
of observation, that is, what is their declination. Thus sup- 
posing 8,t! to represent the positions of the sun when in 
north and south declination respectively, if the meridian 
altitude of that luminary be measured when in the former 
of these positions, then the arc h « will have to be dimi- 
nished by the arc s « (the amount of declination) in order 
to give the measure of h b, or the co-latitude of the place 
of observation. If the sun be at t', then the declination 
(t! e) will, on the other hand, require to be added to the 
observed altitude nJ/m. order to give the co-latitude. Or» 
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in other words (supposing the observation to be made in 
the northern hemisphere), the declination of the sun or 
other body will have to be subtracted from the observed 
altitude if it be in north declination, and to be added to it 
if its declination be south, in order to obtain the arc which 
measures* the co-latitude ; and the reverse, if the observer 
be situated to the southward of the equator. 

It is this method of finding the latitude that is most 
commonly employed, as being the most simple in practice, 
since it requires only a single observation to be made. The 
observed altitude of one of the fixed stars is frequently em- 
ployed for the purpose on land, that of either the sun or 
the moon (most frequently the former) at sea. The decli- 
nation of the sun and moon for every day in the year is 
given in the Nautical Almanac, and the distance of the 
fixed stars* from the plane of the equator is also well* 
known, so that the observer can readily make the due allow- 
ance for declination, and obtain the co-latitude (or the dif- 
ference between the latitude and 90°) accordingly. 

But the observations thus made require in all cases to 
be corrected for refraction ; and in the case of either the 
sun or moon, a correction has also to be applied for the 
amount o^ parallax — that is, for the difference between 
the observed altitude as seen from the surface of the earth, 
and the true altitude above the celestial horizon as it would 
appear from the earth's centre.^ A third correction has 
also, in the case of an observation taken at sea, to be made 
for the height of the observer above the surface of the sea, 
which tends to depress the horizon, and consequently to 

^ This difference, as already stated, becomes insensible in regard to 
the fixed stars, owing to their immense distance, but in regard to. 
bodies situated so comparatively near to the earth as either tbe sun or 
the moon, it requires to be allowed for. 
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give the observed object a greater apparent altitude than it 
reallj possesses. All these corrections are readily applied 
\yy means of Tables calculated for the purpose, and to be 
found in works treating especially of Navigation and Nau- 
tical Astronomy.^ 

(40.) The determination of the longitude of any place, 
although possessing equal or greater simplicity in principle 
than the preeedinff problem, is attended with much greater 
difficulty in praSioe, owing to the imperfection of our 
instruments and modes of observation. 

The difference of longitude between any two places is 
simply the difference of time between them, expressed in 
degrees and parts of a degree, instead of hours, minutes, 
ajid seconds. To a person who has never reflected on the 
subject, it appears at first difficult to conceive that at the 
same moment there can be any difference in the time at dif- 
ferent plaees. He should, however, consider that although 
time is in the abstract indivisible, so that the same instant 
of absolute time is common to the whole universe, the local 
time of any place is merely a measure of the interval which 
elapses between the recurrence at that place of certain 
known phenomena. The succession of day and night, 
caused by the motion of the earth round it^ axis, is the 
most obvious of such recurring phenomena, and is accord- 
ingly that which has been chosen as a measure of time. 
The interval which elapses between a certain star's being 
on the meridian of any place, and its return, after appear- 
ing to move round the heavens, to the same meridian, 
measures the time occupied by the earth in its diurnal 
revolution, and is called a sidereal day. This is always 

1 See 'Treatise on Navigatioii/ Ac, by Edward Riddle; Lieut. 
Baper's ' Navigation and Nautical Astronomy/ &&, &c 
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exactly of the same length of 23 hours, 56 mimites^ a 
seconds. The interval hetween the sun's heing' upon 
meridian of a place and his retom to the same meriij 
called a solar day, is longer than this ; for if upon any 
the son and any fixed star he ohserved to be upon the i 
ridian of a pUu>e together, the star will on the foUoipriiig' i 
return to the meridian a few minutes before the aeuii. 1 
difference is cansed by the apparent annual motion of i 
sun in the ectiptic in a direction ecmtrary to that by wh 
he is brought successively to the meridian^ so that I 
star, which has only the daily motion common to the wh< 
beayens, appears on the meridian before the sun. T! 
solar day is, moreover, not always of the same length, i 
the intervals between two suocessrve arrivals of the sun c 
the meridian are sometimes greater, sometimes less, tha 
24 hours. About the 21st of December, for example, it i 
half a minute longer, and about the 21st of Septembe 
nearly half a minute skorter, than its average duration ; and 
as it is essential that a standard measure of time should bi 
a fixed and invariable quantity, we make use of an artificial 
9nean solar day, which is an average of all the appareni 
solar days throughout the year, and is always of 24 hours 
in length. 

The difference between the length of the apparent and 
the mean solar day is called the equation of time; the 
exact amount of this difference b^ng calculated for every 
day in the year, the mean solar time may be ascertained 
from the apparent solar time by either adding to or sub- 
tracting from the latter the equation of time, according as 
the apparent time is behind or in advance of the mean 
time. It is to the length of this mean solar day that our 
clocks are regulated: a sun-dial shows the hoyaoi appa- 
rent solar time. When the sun is exactly on the meridian 
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of anj place, it is apptrent noon at all plaees situated 
under that meridian. 

(41.) As in the apparent daily path of the son from east 
to west he passes in sucoession over the meridian of every 
place on the earth, it fbllows that it is mid*day or noon in 
siiooesnon to erery place as he comes to its meridian ; so 
that when he is on the meridian of any place, London for 
example, it is past the hour of noon at all places to the e<ui 
of London, over the meridians of which the sun has already 
passed, and be/ore that hour at all places to the west 
of London, at the meridians of which he has not yet 
arrived. 

Now in 24 hours the sun passes in this manner over the 
whole 360 degrees into which all circles on the earth are 
divided (Art. 18) ; so that, hy dividing 360 by 24, we find 
that he moves at the rate of 15 degrees in every hour of 
time. When, therefore, the sun is on the meridian* of 
Greenwich, so that it is 12 o'clock at that place, he will, in 
the course of an hour, hav<^ reached the meridian of a 
place 15^ to the west of Greenwich ; in two hours he will 
have advanced 30^ to the west, at which times it will be 
successively at Greenwich 1 and 2 o'clock in the aftemoon, 
and 12 o'clock at the places west of it as the sun arrives at 
their meridians. When in this way he reaches 180^ west 
of Greenwich, it will be 12 hours later, or midnight, at 
Greenwich, while it is mid*day on the opposite side of the 
globe. 

Similarly, as the sun arrives at the meridian of a place 
to the east of Greenwich be/are he reaches the meridian of 
the latter place, when it is noon at a place 15° to the east 
of Greenwich it will yet want an hour of noon at Green* 
wich ; or, in other words, as the sun has yet to travel 15^ 
to reach the meridian of the latter place, it will there be 
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only 1 1 o'cloek in the morning : in a like manner, when it 
is noon at a place 30° east of Greenwich, it will he only 
10 o'clock at Greenwich, and so on for the whole 180° 
eastward of that meridian. 

The various methods of finding the longitude are merely 
so many different applications of these principles, since, if 
an observer in any place can ascertain the difference be- 
tween the local time of that place and that of Greenwich, 
he may, by turning the difference of time into degrees at 
the rate of 15° to an hour, find the difference of longitude 
between the places. If, for instance, he finds that when 
it is 12 o'clock at Greenwich it is three hours later, or 3 im. 
the afternoon, at some other place, knowing that the sun 
passes over 15° of longitude in an hour, and multiplying 
15° by 3, he will ascertain his longitude to be 45° east of 
Greenwich. If, on the contrary, the time at the place 
where he is situated be three hours earlier than that of 
Greenwich, the sun will have to traverse 45° from the 
meridian of Greenwich to the meridian of the observer, and 
he will therefore be 45° west of Greenwich. For parts of 
an hour of time similar proportional parts of 15° must of 
course be reckoned: thus half an hour of time will be 
equivalent to 7i° of longitude, 10 minutes of time to 2|^°, 
and one minute of time to 15' of longitude. 

(42.) All, therefore, that is requisite for the purpose of 
finding the longitude of a place from Greenwich is to 
ascertain, — 1st, the hour of mean time at the place of 
which we wish to know the longitude; and, 2ndly, the 
corresponding hour of mean time at Greenwich. Now the 
hour of apparent time at any place may always be found 
by means of an observed altitude of the sun, or by the 
meridian -passage of any star of which the right ascension 
is previously known ; and the hour of mean time may be 
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obtained from the other hj adding to or suhtracting from 
it the equation of time, as given in the Nautical Almanac. 
The corresponding mean time at Greenwich maj then 
be ascertained hy a good watch or chronometer {time" 
meastwer), regulated to Greenwich time. 

As an instance of the appUcation of this principle, if a 
traveller leaving London cany with him a good watch 
regulated to Greenwich time, and proceed to Paris, he will 
find the local time there to be 9 minutes 21*6 seconds later 
than that shown by his watch ; converting this difference 
into degrees at the rate of 15° to an hour, he may conclude 
that Paris is situated 2° 20' 24" eastward of the meridian 
of Greenwich. If he go from London to Dublin, he will 
find the local time there to be 25 minutes 8 seconds 
earlier than that shown by his watch ; he will therefore, 
by a similar process, find the difference of longitude 
between them to be 6° 17'; and as at Dublin the local 
time is earher than at Greenwich, it is *of course to the 
west of the latter place. If, therefore, a chronometer could 
be made sufficiently perfect to go always without error, or 
if its error in going were always the same, so that the rate 
at which it either lost or gained, being uniform, might be 
exactly ascertained, the longitude of places might be cor- 
rectly found by a chronometer. 

(43.) This object, however, has not been attamed, and 
chronometers, although constructed with very considerable 
accuracy, are still too much influenced by changes of 
climate and other causes to be relied on implicitly. It is 
necessary, therefore, to resort to other means of ascertain- 
ing the difference between the local time of one station, 
taken as a first meridian or point from whence to start, 
and the local times of other places of which the longitudes 
are wanted. The changes of appearance and position 
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which take place from time to time among^ the he 
bodies afford such means. The time at Greeawi 
which certain phenomena in the hearens will €Hx;ur 
carefully computed beforehand, and set down in the ^ 
cal Almanac, if an obsenrer in any part of the earth i 
tain the local time of the place where he ir ^iuated ^ 
these phenomena are observed there, and, oomparii 
with the computed Greemmek time, note the differi 
between them, he will be in possession of the neces. 
information for determining his longitude. 

It will be sufficient for our object if we mention 
various appearances used for this purpose. The longiti 
may be ascertained, th«i, 1st, by observing the differen 
of time at which eelipeee of the moon occur at differe 
places : 2nd, by eclipses of Jupiter^ e eatellites : 3rd, I 
observing the distance of the moon from particular Jixt 
stars, or from the sun: 4th, by ocadtations (Art. 35) (j 
Jkeed stars by the moon : 5th, by eclipses of the sun : and 
6th, by the transit or passage of the moon over the meridian 
compared with that of the sun or of somt of the fixed stars 
near the moon. The fourth and fifth of these methods 
require a correction to be applied to the observations taken 
on account of their not being observed at all places at 
the same instant of absolute time, or, in other words, on 
account of a small portion of time elapsing between their 
being visible at two different parts of the earth. 

The third of the above methods, or that of lunar ob- 
servations, is the one most commonly employed for ascer- I 
taining the longitude at sea. The distances of the moon 
from the sun, from four of the planets, and from some of 
the principal fixed stars lying near the plane of direction in 
which she moves, are calculated for several years before- 
hand, for every three hours of mean Greenwich time, and 
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are published in the Nautical Almanac. By measuring, 
mrith a sextant, any of these lunar distances, the observer 
at any place can therefore correctly obtain the mean Green- 
wich time at the moment of observation, and by comparison 
of this with his own local time (obtained by taking the 
altitude of the sun or some other of the celestial bodies), 
he can ascertain the difference of time between the two 
meridians, — or, in other words, the difference of longi- 
tude. 

(44.) Small differences of longitude may also be ac- 
cdrately determined by means of any signal, as a rocket 
£red from an elevated spot, which is visible to an observer 
at each of two given stations ; the difference of time be- 
tween the two places, as noted by each observer when he 
sees the explosion, giving the difference of longitude. If 
two places at any distance apart be connected by a chain of 
intermediate stations near enough to each other to admit 
of a signal being seen between each two adjoining stations, 
the difference of longitude between them may be ascer- 
tained in a similar manner, by taking the sum of the 
successive differences, which will of course give the 
difference between the extreme places. On a similar 
principle, the difference of longitude between any two or 
more places connected by the wires of the electric tele- 
graph, may be computed from the different local times at 
which the same electric shock (communicated instau" 
taneously throughout the entire Une) is experienced at 
each. 
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CHAPTER VI/ 

EXACT FIGUBE AND DIMENSIONS OF THE EARTH GRAVI- 
TATION MEASUREMENT OF DEGREES ON THE EARTH's 

SURFACE. 

(45.) In speaking of the figure of the earth we have 
hitherto proceeded on the supposition of its being that of a 
perfect sphere : it has, however, been ascertained to differ 
slightly from this form. Since, in explaining the methods 
hj which its exact figure and dimensions are ascertained, 
we shall have occasion to speak of the power called Crram- 
taiian, it is necessary briefly to notice the nature of this 
power. 

(46.) Gravity, considered merely in reference to the 
earth, is the power by which all bodies, when raised in any 
way into the air and abandoned, return to the surface of the 
earth ; as a ball or stone thrown from the hand, when the 
impetus which gives it its upward course is weakened and 
at length destroyed, falls again to the ground. . If the body 
be quietly abandoned in the dr, it descends perpendicularly 
to that part of the surface of the earth which is im- 
mediately beneath it. This descent is owing to the 
ditraction which the earth exerts upon all bodies on or 
near its suface. The force with which it thus attracts them 
is found to be proportional to the mass of the body at- 
tracted, since a heavy and a light body would fall to the 
ground from the same height in the same amount of time 
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if it were not for the resistance opposed to them by the 
atmosphere^ as is easily shown by experiment in the 
vacuum formed within the receiver of an air-pump. 

(47.) It is to Sir Isaac Newton that we owe the first 

clear conception of the idea that the force which causes 

bodies to descend to the earth is the same which regulates 

the motions of the heayenly bodies, which causes the 

moon to revolve round the earth, and the earth and other 

members of 'the solar system to revolve in orbits round the 

sun. By the aid of calculations which cannot be entered 

into here, and which involve the most abstruse doctrines of 

mathematical and physical astronomy, he was enabled to 

*^we these forces to be identical, and to ascertain that the 

proportion according to which the force of gravity acts 

upon distinct bodies is inversely as the square of their die- 

tanees. This force is exerted by all the bodies in the 

universe, which mutually attract one another, and by the 

action which they thus exert give rise to all the celestial 

phenomena. Universal Gravitation is, then, the principle 

that " every particle of matter in the universe attracts every 

other particle, with a force which is inversely proportional 

to the square of the distance between them," or, in other 

words, with a force which diminishes as the square of the 

distance between the particles increases. The cause of 

this force, or in what it consists, is entirely unknown to 

us ; we are only able to observe the effects produced by it, 

and to ascertain it to be the one universal law prevailing 

throughout the material world. 

(48.) Although it appears at the first view difficult to 
measure the size of a body which bears so vast a proportion 
to ourselves as does the globe which we inhabit, yet, on 
the supposition of the earth being a perfect sphere, the 
principle on which it is done is exceedingly simple, and 
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has been practised from very early ages. Since the cir- 
cumferenee of the globe is measured by a great circle drawn, 
on it, and every cirde is divided into 360 parts or d^reea» 
it follows that if we measure the exact length of on^ degree 
of a great circle on the earth» and multiply this length by 
360, we shall have the length of the whole circle, or the 
circumference of the earth. As the proportion which the 
circumference of a circle bears to its diameter is known to 
be as 3* 1416 to 1, we can easily compute the- one of these 
quantities from the other, and thus learn also the length 
of the earth's diameter. If, instead of one degree, we 
measure the length of several degrees, still, by knowing 
the exact proportion which they bear to the whole circle, 
the same result may be attained. To illustrate this more 
clearly, let p e p a, in fig. 7, represent as before a meridian 
of the earth. If the part of this meridian contained be- 
tween e and 8 be supposed to be 5% it is obvious that if 
by measurement we ascertain it to be equal to a certain 
number of miles, and then multiply it by the number of 
times which 5 is contained in 360, that is, by 72, we shall 
have the number oi miles contained in the entire circle. To 
insure accuracy we must be certain that the extreme 
stations between which our measurement is to be made are 
exactly in the direction of a great circle, and also know 
exactly the number of degrees or parts of a degree con- 
tained between them. Since every meridian is a great 
circle of the globe (Art. 14), the former of these requisites 
may be attained by constantly ascertaining the direction of 
the meridian, as explained in Art. 37 ; and although we 
may be obhged by local causes to deviate from it in our 
measurement, yet if an exact account of these deviations 
be kept, they may be allowed for, and the actual measure- 
ment be thus reduced to its meridional value. The exac^ 



MEASUREMENT OF ARCS OF THE MERIDIAN. 49 

number of degrees between the stations may be known 
by observing the latitude of each (Art. 39). On the sup«> 
position of the earth being a perfect sphere, its dimensions 
are then easily ascertained. 

(49.) In the measurement of the arc of the meridian 
which it is decided to take, the inequalities of the ground 
and. other causes present too many difficulties for an aetucA 
and mechanical measurement to be made in such a manner 
as to be relied on.^ The method usually adopted, there- 
fore, is similar to that used in a trigonometrical survey, by 
measuring vnth rigid care a base line, and from this cal- 
culating by a series of triangles the distances between 
intermediate stations, and finally reducing them to the 
distance between the extreme stations in the direction of 
the meridian, from which the sides of the intermediate 
triangles are, in fact, so many temporary deviations. The 
details of this kind of measurement may be found in any 
work treating of plane trigonometry, and need not be 
entered into here. 

^ This method has, however, heen adopted in two instances, — one, 
that of Norwood, who in 1635 measured mechanically the actual 
length of the meridional arc comprehended between London and York; 
and the other, that of Mason and Dixo|^, who about the middle of 
last century made a similar measurement upon the American conti- 
nent, within the state of Pennsylvania. In these cases, the distance 
between the extreme points of the arc selected was first actually mea^ 
sured, and the turnings and windings of the road, with its asoents and 
descents, were afterwards allowed for. The result of Norwood's 
measurement has been found to differ but little from the length of the 
similar arc deduced froqi calculation. It has been su^g^ted that the 
surface of a line of railway running in, or qearly in, the same general 
direction as the meridian (and the deviations of which from a straight 
line, as well as its gradients, or departures from uniformity of level, 
are all tucertdned quantities) might more aoconitely serve such a 
purpose. 

D 
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(50.) For the purpose, therefore, of finding the size of 
the earth, arcs of the meridian have heen measured in 
different countries with the most extreme care; and the 
result of these measures shows that the length of a degree 
is not the same in different latitudes, hut increases in going 
from the equator towards the poles. This will he evident 
hy inspecting the following Tahle, which shows the length, 
in English miles, of a degree of the meridian as measured 
in different latitudes. 



Country in which the 
measurement was mode. 



Latitude of the 
middle of the arc. 



Length of the 
degree concluded. 



Pern .... 
India .... 
India .... 
Cape of Good Hope 
United States 
Italy . 
France . 
France . 
England 
Russia . 
Sweden 



1° 31' 0" 

12 32 21 
16 8-22- 

33 18 30 

39 12 

42 59 

44 51 

46 52 

52 35 

58 17 

66 20 10 





2 
2 



68-713 
68*752 
68-758 
69-074 
68-898 
68-989 
69-040 
69-104 
69123 
69-198 
69-276 



(51.) It is, then, ohvious that a meridian of the earth 
camiot he exactly a circle, and consequently that the earth 
is not a perfect sphere. On considering what must he the 
shape of the meridian in order to cause this progressive in- 
crease in the length of a degree from the equator towards 
the poles, the only supposition which will accord with the 
ascertained facts is that its figure is nearly that of an 
ellipsey having the axis or polar diameter of the earth for 
its shorter, and the equatorial diameter for its longer, axis. 
The shape of the earth must therefore he nearly thatx)f an 
ellipsoid, or oblate spheroid, a figure formed by the reyoln- 
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tdon of an ellipse about its shorter diameter, possessing 
greater curvature at the equator, and being flattened at the 
poles. We say nearly^ becausei since the proportion in 
-which the degrees increase with the latitude is not exactly 
the same throughout, and as this discordance is greater 
than can fairly be attributed to errors of measurement, it 
seems probable that the earth does not possess any exact 
geometrical figure : the deviation from the elUptic form is, 
however, so trifling that it may be disregarded. 

From the known geometrical properties of the ellipse, we 
are enabled to ascertain what must be the proportionate 
length of its diameters in order to correspond to a certain 
rate of variation in its curvature, and thus to fix upon the 
absolute lengths of the earth's diameters corresponding to 
any assigned length of the degree in a given latitude. The 
difference between the lengths of the earth's diameters 
at the poles and at the equator, or the amount of its 
polar eompresaionf is differently estimated, according to 
the various elements which have Been used in computing 
it ; but the result which agrees best with the most satis- 
factory measurements is, that the excess of the equatorial 
over the polar diameter is -j^th, or a little more than 
y^th, part of the former. The greater or equatorial dia- 
meter of the earth is then equal to 7925*65, and the lesser 
or polar diameter, 7899*17 English miles, so that there is 
a difference of 26*48 miles between them. The circum- 
ference of the earth at the equator is thence deduced to be 
24,899 English miles. 

(52.) Before, however, measurements of degrees on the 
earth's surfioce had been made with sufficient accuracy or 
m sufficient number to enable us to deduce its figure and 
dimensions from them, its depression at the poles had 
already been conjectoredy and its amount assigned, from 
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other considerations. One of these was the reTolution of 
the earth on its axis, and the other the diminished weiebt 
(or grayit j) of bodies at or near the equator. As the earth 
revolves on its axis in the space of 23 honrs 56 minutes 
(Art. 40), those parts of it which are under the equator are 
being carried round with a velocity of more than lOOO 
miles per hour, while other parts move with less Telocity in 
proportion to their distance from the equator, or their 
proximity towards the pole's. This rotation must obviously 
generate a tendency in bodies on the earth to recede from 
its axis, the centre of their motion, as a stone when whirled 
roimd in a sling endeavours to fly off from the hand which 
moves the sling. This tendency of bodies to fly off or 
recede from the centre of their motion is called a eentri- 
filial force. 

If the globe were entirely covered with an ocean, this 
centrifugal force (being greatest at the equator, where the 
motion is most rapid, and diminishing towards the poles) 
would cause the waters near the equator to be raised con- 
siderably above the general level, and those portions nearer 
the poles to flow towards it, in order to attain a state of 
equilibrium, thus swelling out the water in that part of the 
globe, and diminishing it at the poles. If the motion were 
sufficiently rapid, it would actually throw off the water 
from its surface, in the same way that water placed on a top 
while spinning is thrown from its surface. Now, although 
the soUd particles of land, owing to their cohesion, are 
much less influenced in this respect than fluids, still the 
tendency to assume this form is the same in either case. 
From the action of this foree, produced by the rotation of 
the earth. Sir Isaac Newton deduced the elliptic form of the 
earth, to which he assigned an excess in the equatorial over 
the polar diameter of i^^th. This is more than the result 
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obtained from the measurement of degrees^ but the differ- 
ence is owing to the increase of density towards the centre 
of the earthy whereas Newton assumed its density to be 
imiform. 

(53.) The other circumstance from which the elliptic 
form of the earth has been deduced, viz. the diminution of 
gravity at the equator, is consequent on the preceding. 
The centrifugal force obviously acts in a direction contrary 
to that of gravity, which tends to draw all bodies towards the 
earth, the centre of attraction to all smaller bodies near it 
(Art. 46). The centrifugal force has a tendency, therefore, 
to counteract the force of gravity ; and, as the former is 
greatest at the equator, it follows that gravity will be most 
diminished there, and less in proportion towards the poles: 
or, in other words, that the weight of the same bodies 
(which is the same thing as their downward tendency 
or gravity) will be different in different latitudes, being 
least at the equator and greatest at the poles. The fact of 
its being so was first made obvious by the pendulum of a 
dock swinging backwards and forwards, or osciUatingy 
more slowly at Cayenne, near the equator, than it did at 
Pans, in 48° 50' n. lat., so that it occupied a longer time 
in performing the same number of vibrations at the former 
than at the latter place. Now the force which causes a 
pendulum, when moved out of a vertical or perpendicular 
direction, to descend, is gravity ; and if, owing to the cen- 
trifugal force, gravity be leas near the equator than in a 
higher latitude, it is obvious that the pendulum will there 
occupy a longer time in its descent. It is thus found that 
the same pendulum, which, under the equator, makes 
86,400 vibrations in a mean solar day (Art. 40), makes, 
when transported to London, 86,535 vibrations in the same 
time. Experiments of this kind have been made with the 
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greatest care in different parts of the earth, and the results 
uniformly agree in showing this diminution in the force of 
gravity from the equator towards the poles. The difPerent 
intensities of this force, calculated from the number of 
oscillations made hy a pendulum in the same amount of 
time at different places, give a degree of ellipticity to the 
earth which nearly corresponds with that ohtained from 
the actual measurement of degrees. 
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CHAPTER VII. 

REPRESENTATIONS OF THE EARTH — THE ARTIFICIAL GLOBE 
DEQREES OF LATITUDE AND LONGITUDE. 

(54.) In vain would the ingenuity of man be exerted in 
deteimining the form and magnitude of the earth, and the. 
positions occupied by different places upon it, if he were 
unable to adopt some method of making these observations 
apparent to his senses by exhibiting the different parts of 
the earth in their correct proportions and true relations to 
one another,-— to contrive something which might consti- 
tute a record to which he could always refer for past 
information, and serve as a register for future observa- 
tions. Representations of the earth in the form of a Globe, 
or of Maps, are intended to serve such purposes. 

The artificial terrestrial globe is obviously the most 
simple and natural of such representations, besides being 
the only one which can preserve the true relative situations 
and sizes of the various parts of the earth. A person who 
wishes to make himself thoroughly acquainted with Greo- 
graphy cannot, indeed, bestow too much study and atten- 
tion upon a well-constructed globe. Placing before the 
view an image of our planet as a whole, and freeing us 
from the more confined ideas with which we are apt to 
regard representations of particular localities, we may see 
at once the great features with which Nature has im,- 
pressed its sur&ce, — its broad and spreading lands, — ^its 



56 MATHEMATICAL GEOOEAPHY. 

lengthened chains of mountains, — its wideIjr<-exten<L 
oceans, spotted with their numberless islands, or preseutii] 
an open expanse of water which man once thoug^bt intei 
minable, — its inland seas, lakes, and rivers; — anci 
associated with these, the political limits which divide ou 
country and tribe of men from another, and the town 
which their industry has raised over almost every part o: 
it. When to this merely external view we add the 
historical recollections which are connected with so many 
regions, some even of those most distant, — and strive to 
localize, in prophetic anticipation, the beneficial purposes 
and improvements which future ages may realize in al 
parts of so goodly a domain as the globe which Providenoe 
has allotted to us as a habitation, — ^we think that few things 
can be regarded as affording more interesting subjects oi 
study and contemplation. 

(55.) The Artificial Globe is a hollow sphere, the outside 
of which represents the surface of the earth, and on which 
are marked those imaginary circles traced on the earth 
which were described in Chapter I. Since the earth is not 
really a sphere, but an oblate spheroid (Art. 51), of which 
one diameter is 26 miles longer than the other, the globe 
does not exactly represent its form ; but as the difference 
only amoimts to ^^th part of the whole diameter, — s 
quantity which would be quite imperceptible on a globe of 
much larger dimensions than those we commonly use, — it 
may be entirely disregarded in the construction of such an 
instrument. In addition to the equator, the tropics, and 
polar circles, — the parallels of latitude (Art. 19), at inter- 
vals of 10° apart, and the meridians (Art. 14) at similar 
intervals, or sometimes at 15° apart, are marked on globes 
of moderate dimensions. The meridians are numbered at 
their intersection with the equator, from each side of that 
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which is taken as a first meridian (which in our country is 
the meridian passing through Greenwich) ; these numbers, 
which respectiyelj measure east or west longitude, extend 
on either side to 180°| or round half the globe. The 
paniUels of latitude are numbered at the points where they 
intersect the first meridian, the reckoning commencing at 
the equator, and extending to each pole, or to 90°. The 
ediptic (Art. 21) is also usually marked on globes. 

(56,) The poles, or extremities of the axis about which 
the artificial globe turns, are fixed to a cirde of brass which 
surrounds the globe. Since, on turning the globe, every 
place on it passes under this circle, it serves as a general 
meridian, and is so called. Upon this meridian the degrees 
of latitude, divided into minutes, are also marked, com- 
mencing from that point of it which is exactly over the 
equator. Upon turning the globe so as to bring any place 
represented on it to the edge of this general meridian, its 
latitude is therefore seen. 

(57.) The frame-work of the instrument supports a 
broad drcular band of wood, called the Horizon, which 
divides the globe, in whatever position it may be placed, 
into two hemispheres; it thus represents the rational 
horizon (Art. 16) of any place which may be placed in the 
zenith. Several drcles are usually traced on its upper sur- 
face : the first or interior of these marks the twdve signs of 
the zodiac, or the constellations among which the sun appears 
to move in his annual path in the ecliptic, each sign dirided 
into 30 degrees, and to this succeeds a drcle showing the 
months and days of the year. By the aid of these the sun's 
apparent place in the ecHptic on any day of the year may 
he found. The outer circle is divided into thirty-two parts, 
the straight lines between which indicate the points of the 
compass. 
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(58.) The Quadrant of Altitude which is usually ap- 
pended to globes is a thin strip of metal^ attached to the 
general meridian by means of a nut and screw, so as to 
admit of its being moved in any direction, and divided into 
90 degrees, corresponding to those on the general meridian* 
Bound each pole is fixed a small Horary or Hour Circle^ 
bearing a moreable index, which turns round the axis of 
the globe : it is divided into 24 hours, to any one of which 
the index may be made to point. At the foot of the globe 
is usually fixed a Mariner's Compass, that is, a card show« 
ing the thirty-two points of the compass, in the centre 
of which is a pivot bearing a magnetic needle, which turns 
freely upon it. 

(59.) The parallels of latitude, being circles parallel to 
the equator, necessarily diminish as they approach the 
poles, at which they vanish. The circles of longitude, or 
meridians, extending from pole to pole, are all equal to one 
another. The degrees of latitvde^.heivk^ each -sJ^th part of 
a meridian, or an arc of it intercepted between two parallels 
of latitude, are all of equal length (since we neglect on the 
artificial globe the ellipticity of the earth). The degrees of 
longitude, being each ^g^th part'^of a parallel of latitude, or 
an arc of it intercepted between two meridians, are equal at 
the equator to the degrees of latitude, but thence continue 
to diminish in proportion as they approach the poles, at 
which the meridians all meet, so that at the poles there 
is no longer any difference of longitude. 

(60.) We have mentioned (Art. 58) the Mariner^ s Com* 
pass : the following Table exhibits the 32 points of which 
it consists, and also the number of degrees corresponding 
to each point, reckoning eastward from the north point, 
which is taken as unity. 
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Names* 



North (N.) 

N. by E. . . 

K.N.E. . . . 

N.E.byN.. . 
North-East (N.E.) 

N. E. by E. . . 

E.N.E. . . . 

E. by N. . . 

East (E.) . , 

E. by S. . . . 

E.S.E. . . . 

S. E. by E. . . 
South'East (S.E.) 

S. £. by S. . . 

S.S.E. . . . 



S. by E. . 
South (S.) 



Degrees* 



0" (K 

11 15 

22 30 

33 45 

45 

56 15 

67 30 

78 45 

90 

101 15 

112 30 

123 45 

135 

146 15 

157 30 

168 45 

180 



Names. 



South (S.) 
S. by W. 

s.s.w. . 



S. W. by S. . . . 
South-Weat (S.W.) 
S.W.byW. . . 

W.S.W 

W. byS. . . . 
West (W.) . . . 
W.byN. . . , 
W.N.W. . . . 
N.W.byW. . . 
Norfh-We8t(S.W,) 
N. W.byN. . . 

N.N.W 

N.byW. . . . 

NOSTH (N.) . . 



Degrees. 



180° 0' 

191 15 

202 30 

213 45 

225 

236 15 

247 30 

258 45 

270 

281 15 

292 30 

303 45 

315 

326 15 

337 30 

348 4& 

360 



(61.) It is not OUT intention to specify here the yarious 
elementary questions, or probleTnSy which are commonly 
soWed hy means of the artificial glohe. Few of them pos- 
sess sufficient practical utility to be regarded otherwise than 
as matters of amusement, and exact solutions of any of 
them can only be attained by the aid of calculation. They 
may, moreover, be found in most elementary books on geo* 
graphy. We shall, howerer, notice a few of the most 
important uses to which the globe may be put. 

(62.) The first of these is to determine the direct dis- 
tance between one place and another. The shortest dis- 
tance between any two points on a sphere is the arc of a 
great circle which passes through them, and, as all great 
circles are equal, if we measure with a pair of compasses 
the length of the arc between the two points by placmg 
the extremity of one leg of the compasses on each, and 
then apply the arc so measured either to the equator or the 
generid meridian, we shall see the number of degrees com- 
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prised between them. The number of degrees thus fouzi 
may be converted into any itinerary measure ^wUeh m 
desire, by multipljring it by the nmnber of times wbic 
that measure is contained in a degree of latitude : thcj 
since a degree of latitude contains ^{^ geographical mtiles, ^ 
must multiply the number of degrees by 60 if we wish ti 
know the distance in geographical miles. If we are desi 
rous of knowing the number of English miles between tw<: 
places, we must multiply the number of d^rees hy 69' 12, 
the number of English statute miles contained in a degree 
of latitude. Thus the direct distance between London anJ 
New York, measured in this way, is 49^ 3(y ; mnltipIjiDg 
this by 69*12, we have 3,421 English miles as the direcr 
distance between those places. If either of the places be 
brought to the general meridilm, and the quadrant of alti- 
tude screwed o^er it, and then turned so that its graduated 
edge shall touch the other place, it will answer the same 
purpose, by showing the number of degrees intercepted 
between them. 

If the two places be situated on the same meridian, the 
difference of their latitudes will of course be the number of 
degrees contained between them. The shortest distance 
between two places on the same parallel of latitude will not, 
however, be measured by the parallel which passes through 
them, for the parallels of latitude are small circles (Art. 
19), and therefore do not measure the shortest distance, on 
account of their excess of curvature over great circles, owing 
to their having a shorter radius than the latter. The dis- 
tance between two places not on the same meridian can, 
however, be found with minute accuracy only by regarding 
the arc of a great circle joining them as the side of a sphe- 
rical triangle, and ascertaining its length by the aid of 
spherical trigonometry. 
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(63.) To know on what point of the compass one place 
is situated with respect to another^ we must rectify the 
globe for the latter place, that is, elevate the nearest pole 
as many degrees above the horizon as are equal to its lati- 
tude. The place will then be in the zenith (Art. 15), and 
the horizon will occupy with respect to it the position 
"which its rational horizon occupies on the earth. If we 
then screw the quadrant of altitude over the place in ques- 
tion, and turn its edge so as to make it pass by the other 
place, it will show at its intersection with the horizon on 
-what point of the compass the latter place Ues with regard 
to the other, and also the measure of the angle which a 
great circle joining the two places makes with the me- 
ridian. 

(64.) The hour circles serve to show roughly the differ- 
ence of time between any two places : — thus, if it be 
required to know the hour at Vienna when it is 12 o'clock 
at London, if the latter place be brought to the general 
meridian, and the index made to point to 12, then by turn- 
ing the globe until Vienna come to the meridian, the hour 
to which the index points will be the hour at that place 
which corresponds to 12 o'clock at London. It is obvi- 
ous, however, that this may be ascertained more accurately 
by converting the difference of longitude between the places 
into time, allowing one hour of time for 15° of longitude, 
on the same principle as that on which the difference of 
longitude is determined from the difference of time 
(Art. 41). 

(65.) It has been mentioned (Art. 59) that the degrees 

of longitude progressively diminish in length from the 

equator towards the poles; this diminution is rendered 

sensible to the eye by observation of the globe. 

In order to find the' length of |i degree of longitude in 
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different latitudes, it is requisite to know the proportion ii 
which the diminution takes place ; — on the supposition o 
the earth being a sphere^ this is as follows : the length ofi 
degree of latitude is to a degree of longitude at any plaa 
as the radius of a great circle of the globe is to the cosim 
of the latitude of the place. This will be eTident from th^ 
diagram, fig. 8, in which let a represent the pole, and a c 
the radius of the earth, a e e, a 6 b, two quadrants of the 
meridian, e a the equator, and the arc e b part of a parallel 
of latitude ; joining eg, b c, these lines will be radii of the 
equator; and if we draw ee, 6c, perpendicular to the 
radius a c, they will be radii of the parallel e b. Now the 
arc e B : the arc ebzi^ciee (which is the cosine of e^ 
= the latitude of e) ; but the length of a degree of the 
equator e b is equal to a degree of latitude, since at the 



Fig.8. 




equator the d^;rees of 

longitude and latitude 

are equal, and the 

length of a degree of 

the circle e 6 is a 

degree of longitude at 

e. Therefore a degree 

of latitude : a degree * 

of longitude : : eg, 

the radius of a great 

circle : e e, the cosine of the latitude. 

Further, since in the similar triangles c d e, c e f, radim 
G E : cosine c e = g d : : secant c f : radius G e, it follows 
that a degree of latitude : a degree of longitude : : secant 
of latitude : radius of equator. 

By either of these proportions we can, with the help of 
the logarithmic Tables, ascertain easily the length of a d^ 
gree of longitude corresponding to imy parallel of latitude. 
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Thus, suppose we wish to know how many geographical 
miles are equivalent to a degree of longitude under the 
parallel of 50° ; we find by a Table of logarithms that the 
logarithmic cosine of 50° is 9*80807, and the logarithm of 
60 (the number of geographical miles in a degree of lati^ 
tude) is r 778 15 : we have then the foUbwing proportion : 
10 (radius) : 9*80807 : : 1*77815 : 1-58622, the whole 
number corresponding to which is 38*57, which is, there- 
fore, the number of geographical miles contained in a 
degree of longitude under the assumed parallel. In this 
manner is calculated the Table given at the end of the 
volume (No. II.), which shows the number of gec^aphical 
miles contained in a degree of longitude under every parallel 
of latitude, from the equator to the poles. It is obvious 
that the same formula will enable us to find the number of 
EngUsh miles, or any other itinerary measure which may 
be taken as an element in the proportion. 

(66.) If great accuracy be not required, the length of a 
degree of longitude corresponding to any latitude may be 
Measured mechanically by dividing the Hue e c (fig. 8), 
assumed to represent the length of a degree of latitude* 
into 60 equal parts, and at any latitude, as e, at which the 
correspondent degree of longitude is required, letting fall a 
perpendicular e c on the radius a c : then, since the length 
of the required degree is proportional to e e (the cosine of 
e), the number of parts of e c which are contained in 
e c will be the length required ; and similarly for any other 
latitude. 

(67.) In the remarks in this chapter we have considered 
the earth as represented by the figure of a perfect sphere, 
on which the degrees of latitude are equal to one another ; 
and, in so far as the artificial globe is concemed, no per- 
ceptible error results from doing so. In the Construction 
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of Maps, (which will he myestigated in the next Cbaptei 
the scale on which they are drawn is rarely sufficient 
large to render it necessary to regard the ellipticity of t! 
earth ; hut if the scale be very large, this becomes an eli 
ment which should not he disregarded by the careful ge( 
grapher. We hare accordingly inserted a Table (No. III.; 
which shows the length in geographical miles of a degre 
of longitude, under each parallel of latitude, as com 
puted on the supposition of the Earth's being an oblate 
spheroid, with a compression of the polar diameter equal 
to Y^th. 
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CHAPTER VIII. 

REPRESENTATIONS OF THE EARTH {continued) MAPS. 

(68.) Artificial globes, as they are generally made, are 
not sufficiently large, nor sufficiently convenient in shape, 
to answer the numerous purposes for which Geography 
requires an image of the earth and its parts ; and it be- 
comes necessary, therefore, to adopt some other mode of 
obtaining such a representation. This purpose is answered 
by Maps, which are representations on a plane surface 
either of the whole or any particular part of the surface of 
the globe. 

Now as it is impossible to make a spherical surface co- 
incide exactly with a ^t surface without tearing or folding 
over some portion of it, it is obyious that no representation 
of the earth on a plane can exhibit all its parts in their 
true magnitudes and relative positions. In the construction 
of maps it is therefore necessary to adopt such a method of 
tracing or laying down the parts which it is intended to 
represent as will best fulfil the particular purpose . for 
which they may be required, and at the same time pre- 
serve as little general error as will be consistent with this 
object. The various methods adopted for this purpose are 
called Projections : some of them are perspective represent- 
ations of the earth as it would appear to an eye placed in 
certain positions with regard to its surface: others are 
developements of portions of it, which preserve certain geo- 
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metrical relations to the true figure of tbe parts reprc 
sentedy and which have more or less of error according ti 
the method adopted. The former are chieflj used foi 
Maps of the World, or HenUspheres, divided into tw<\ 
portions, each embracing half the globe, or one bemi' 
sphere. We shall first describe the principal of these. 

(69.) The perspectiye representation of an object will 
be different according to the position which tbe eye, or 
point of projection, occapies with regard to the object, and 
to the plane of projection, or surface on which tbe repre- 
sentation is to be made. In drawing hemispheres tbe plane 
of projection always corresponds with a great circle of the 
sphere, over which the point of projection is supposed to 
be vertically situated: according to the distance at which 
this point is assumed to be placed, the projection may be 
either Orthographic, Stereographie, or Globular, 

(70.) I. The Orthographic Projection, In tbis pro- 
jection the point of view is assumed to be at an infinite 
distance from the object, so that all lines drawn to it may 
be regarded as parallel. If, then, from every point on the 
surface of the sphere lines be drawn perpendicular to the 
plane of a circle passing through its centre, their points of 
intersection with this plane will be an orthographic repre- 
sentation of the globe. 

The following are the principal laws of this projection :— 
1st. A straight line which is either parallel or oblique to 
the plane of projection is projected into a straight line ; if 
parallel, into a line equal to itself, — if oblique, into one 
less than itself: thus, in fig. 9, the line ab is ortho- 
graphically represented on the plane d/e by the equal 
line a h, and the line b c by the shorter line h c. 

2nd. The projection of a circle or semicircle perpendicu- 
lar to the plane of projection will be a straight line, equal 
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to its diameter; thus the semicircle dfe is represented 
by its diameter 
D E. Equal arcs of 
such a circle will 
also be project- 
ed into uneqaal 
straight lines, as 
the arcs b c, c e, 
are represented by 

hCt c E. 

3rd. A circle parallel to the plane of projection is pro- 
jected into an equal circle. This will be evident by con- 
sidering that ay all the diameters of such a circle are 
straight lines parallel to the plane of projection, they will 
be projected into equal straight lines; and a curvilinear 
figure, of which all the diameters are equal, can only be a 
circle : thus the small circle,, g a h, will be represented by 
the circle ff a' h, 

4th. A circle oblique to the plane of projection will be 
projected into an ellipse. This is equally obvious if we 
reflect that one of the diameters of such a circle is a 
straight line parallel to the plane of projection, while that 
at right angles to it is oblique to this plane, so that their 
representations will be lines of unequal length ; and a cur- 
vilinear figure of which one diameter is longer than the 
other is an ellipse. Thus the circle i m will be projected 
into the ellipsis i m, and the semicircle d k e into the 
elliptic curve d ^ e. 

(71.) From the properties of this projection it is, then, 
obvious that equal parts upon the surface of the sphere are 
not in all cases represented on the plane by parts either 
equal or timilar; but that they diminish progressively 
from the centre to the circumference. In applying it to 
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the construction of maps, therefore^ the central parts are 
exhibited nearly in their true proportions, while the parts 
distant from the centre are greatly distorted in form and 
diminished in magnitude. 

(72.) II. The Stereographic Projection. The eye, or 
point of projection, is here supposed to be placed on the 
surface of the globe, and to be vertically over the centre of 
the plane of projection, or every way 90° distant from it. 
If the globe were transparent, the eye would then see the 
inside or concave surface of the hemisphere opposite to it. 
If straight lines were then drawn from the eye to each 
point of this hemisphere, their .intersection with the plane 
of projection would be its stereographic projection. 

The principal properties of this projection are as follow : 
1st. Every great circle the plane of which passes through 
the point of projection is projected into a straight line. 
Thus, in fig. 10, let 
E D B F represent a 
-great circle of the 
globe, D M F N the 
plane of projection, 
and E the position of 
the eye : then the 
circle d b f will be 
projected into the 
straight line d f. 
Equal arcs of such 
a circle will also be 
represented by un- 
equal distances on the projected line ; thus the equal arcs. 
D G, G H, H A, A B, are represented by unequal spaces on 
the radius d c. 
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2iul. The projection of a circb parallel to the plane of 
projection will be a circle ; for if straight lines be drawn 
firom the point e to eyery part of the circle ▲ i k, thej will 
form the superficies of a cone of which that circle is the 
base ; — now the intersection of a cone by a plane parallel 
to its base will be a figure similar to its base, and therefore 
A I K will be represented by the similar circle a i k» 

3rd. The projection of a circle which is oblique to the 
plane of projection will also be a circle. Thus the circle 
G H will be projected into the circle ff h.^ 

4th. The projection of an arc of a great circle passing 
through the point of projection will be a straight line equal 
to the tangent of half that arc.^ 

5th. The distance of the centre of the projection of any 
oblique great circle from the centre of the plane of pro- 
jection is equal to the tangent of the angle at which the 

^ Let o H (fig. 11) represent the diameter of sach a circle, then will 
B G H be the section of an 
oblique cone, having that Fig. 11. 

circle for its base. Draw 
G K parallel to o f, then, 
because the arcs boo and 
B F K are equal, the angle 
B H G is equal to the angle 
bob; or, since o k is par- 
allel to D F, the angle b h o 
is equal to the angle b^A. 
Now the intersection of an 
oblique cone by a plane at an angle equal to its base will be a figure 
similar to that base, and since o h is the diameter of a circle, ^ A will 
be the diameter of a circle also. 

s Thus, in fig. 11, A^ is the projection of the arc h b ; but A^ is the 
tangent of the angle A b 6, or h b b, which (Euclid, Bk. iii. pr. 20) is 
equal to half the angle h 6 b, the measure of the arc h b. 
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circle is inclined to the plane of projection ; and its rad:' 
is equal to the secant of the same angle.' 

6th. Small circles perpendicular to the plane of pn 
jection will be projected into circles* the distance of th 
centres of which from the centre of the plane of projectio] 
will be equal to the secants of their distances from theij 
own pole, and the radii of which will be eqoal to the Un- 
gents of those distances.' 

7th. The angles made by circles intersecting each other 

' In fig. 11, let H A represent the diameter of a circle inclined to the 
plane of projection d p. The projection of the points h and a will be 
A and a, so that A a will be the projected diameter : bisect this in c. 
which will then be the centre, and c b the radius, of the projected 
circle. Now it is shown (Keith' t THffom. Bk. iii. Chap. iL Pr. 1 & 2) 
that the angle c e 6 is equal to the angle a 6 d, the inclination of the 
circle to the plane of projection, and it is obvious that c b^ the distance 
of the centre of the projected circle from the centre of the plane of 
projection, is the tangent of this angle, and c a, the radios of the 
projected circle, its secant. 

' The first part of this proposition is evident on reflecting that hues 
drawn to such circles form oblique cones, intersected by a plane at an 
angle equal to the obliquity of the base, and are therefore projected 
into circles : for the remain- fig. 12. 

ing parts, it will be seen by 
fig. 12, that if A B represent 
the diameter of a circle per- 
pendicular to the plane of 
projection n f, the line a b 
will be its projection, the 
half of this, (c a,) its radius, 
and c e the distance of the 
centre of the projected circle 

from the centre of the plane of projection. Now it may be shown 
that c A is a right angle {Keith* 9 Trigon. Bk. iii. Chap. ii. Pr. 4), and 
therefore c a (&* c a) is the tangent of the arc a f, the diitince of a b 
from its pole f, and c e is the secant of the same arc. 
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on the plane of projection are always equal to the angles 
made by the circles on the surface of the sphere which they 
respectively represent. 

(73.) From the forgoing properties, it results that, 
although the Stereographic Projection does not give equal 
representations of equal arcs of the great circles which are 
perpendicular to the plane of projection, yet it represents 
all parts of the sphere by figures similar to those on the 
surface of the sphere itself. The spaces in it diminish 
from the circumference towards the centre, in the contrary 
direction to those in the orthographic projection (Art. 71) : 
so that in maps constructed on it the eentral parts are 
unduly contracted in proportion to the extremities. 

(74.) In the two preceding projections we have seen 
tliat equal arcs of a circle perpendicular to the plane of pro^ 
jection are projected into unequal spaces ; so that if such a 
circle represent the equator, arcs of it which are each ten 
degrees apart will not be equal to one another on the pro- 
jection (Art. 70, prop. 2, and 72, prop. 1) : we see also 
that the direction of their increase or diminution differs 
according as the point of projection is assumed to be at an 
infinite distance, or on the surface of the sphere. Hence 
it is obvious that by placing the point of projection at an 
intermediate distance, we might expect to diminish this 
inequality, so as to obtain on the diameter of the plane of 
projection an equal, or nearly equal, representation of equal 
arcs of the great circle which it represents : this is effected 
by the projection about to be described. 

(75.) III. The Globular Projection, The point of view 
is here assumed to be vertically over the centre of the plane 
of projection, and at a distance from the surface of the 
sphere equal to the sine of 45^ of one of its great circles : if 
straight lines be then drawn from the point of view to the 
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interior surface of the opposite hemisphere, tlieir inte 
section with the plane of projection will be a perspecti^ 
representation of it. 

In this projection, as in the preceding, great circles per 
pendicular to the central plane are projected into straigii 
lines ; but it is to be observed that the inequality of th 
spaces representing equal arcs of snch cirdea ia kere yer 
considerablj diminished. 
In fig. 13, if we produce Rg^lS. 

the diameter b a to b, 
so that A E is equal to 
a By the sine of 45°, and 
then, dividing either of 
the opposite quadrants, 
as B F, into any number 
of equal parts, as b c, 
c G, &c., draw lines from 
E to each of these divi- 
sions, we find that the 
spaces intercepted be- 
tween them on D F are 
very nearly equal; the 
difference between them 
is in fact scarcely per- 
ceptible when the projection is made on a small scale. 
Circles parallel to the plane of projection are also, as 
before, represented by circles ; but all circles not belonging 
to either of the above classes are projected into ellipses, 
since, when lines are drawn to them from the point of 
view, they form the bases of oblique cones which are inter- 
sected by a plane at angles unequal to those of the base^ 
and the section is therefore a dissimilar figure. As the 
degree of ellipticity in the applications usually made of 
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this kind of projection is very trifling, it is generally di8-> 
regarded, and all circles on the sphere, excepting great 
circles perpendicular to the plane of projection, are repre- 
sented by circles : a map thus constructed ceases, however, 
to be a true perspective representation of the globe«, 
Finally, the angles made by circles intersecting each other 
on a globular projection are not equal to the angles made 
by the circles on the globe which they represent. 

It hence appears, that as equal arcs of the great circles 
perpendicular to the plane of projection are projected into 
parts of a straight line which are nearly equal to one another, 
the equality of size in the spaces intercepted between simi- 
lar parallels and meridians is better preserved than in either 
of the preceding projections, and the relative dimensions of 
the objects delineated more nearly correspond to those on 
the globe. From this property, it is sometimes called the 
equidistant projection. But as the rectangular intersections 
of the meridians and parallels, instead of being preserved 
on the projection, are represented by angles differing more 
from right angles as they approach the circumference of 
the map, it does not exhibit figures similar to those on the 
globe, and therefore distorts the shape of the countries 
represented. In this important particular, then, the 
globular projection is inferior to the stereographic. 

(76.) Each of these projections may be variously ap- 
plied, according to that circle of the sphere which is taken 
as the plane of projection. In the next chapter we shall 
describe the different modes of using them. 

{11,) In the methods of projection above described, the 
eye, or point of projection, is in each case supposed to 
occupy a position exterior to the sphere, and the plane of 
projection is made to coincide with a great circle of the 
globe. But there is a fourth and wholly different kind of 
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projection — ^tenned the gnomonic — ^which, though rarely 
used for geographical purposes, is employed with advantage 
in drawing maps to represent the aspect of the heavens. 

The gnomonic projection supposes the eye to occupy the 
centre of the sphere, and the sphere itself to be enclosed 
within a circumscribing cube, upon the six equal faces (or 
planes) of which the projection is supposed to be made. If 
straight lines be drawn from the eye to every point upon 
the surface of the sphere, and prolonged until they meet 
the planes of the circumscribing cube, the points at whicli 
they meet those planes will be the projections of the cor- 
respondent points on the sphere. 

In this projection, then, the whole sphere is represented 
on six equal planes — each embracing a sixth part of the 
entire spherical surface. A great circle is represented by a 
straight line on the projection. Small circles are variously 
represented, according as they are parallel or oblique in 
their position with regard to the plane of projection. If 
parallel, they are represented by similar figures, or circles : 
if oblique, their projection becomes either an ellipse, or is 
represented by one or other of the curves termed a parabola 
or an hyperbola. 

The advantage in the use of the gnomonic projection in 
the construction of maps of the heavens consists in the fact 
that a straight line joining any two stars (within the limits 
of either one of the projected planes) represents the appa- 
rent shortest distance between them, so that all the stars 
which appear on the same line in the heavens are found on 
the same line in the map. And, as each map contains a 
sixth part of the entire sphere, the most important groups 
generally fall within the limits of the same map.^ 

^ See, for further details on this projection, * An Explanation of the 
Gnomonic Projection of the Sphere,' by A. de Morgan. London, 1836. 
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CHAPTER IX. 

DIFFERENT CONSTRUCTIONS OF MAPS OF THE WORLD, 

(78.) Maps of the world, or planispheres, are drawn to 
exhibit the globe in the different positions either of a right, 
a parallel, or an obhque, sphere (Art. 28) : in the £rst of 
these cases the projection is made on the plane of a 
meridian, in the second on that of the equator, and in the 
third on the plane of a great circle which forms the hori- 
zon of any place (London, for example,) which we may 
wish to exhibit in certain relations to other parts of the 
globe. 

(79.) The orthographic projection may accordingly be 
made on either of these planes ; but although of consider- 
able use for astronomical purposes, as in the construction 
of the Analemma (a projection showing the time of sunrise 
and sunset, the duration of twilight, &c., at any place for 
every day in the year), the distortion which it produces 
towards its exterior parts in the images and dimensions 
of objects delineated is so great that it is scarcely ever 
applied to geographical maps. We shall accordingly con- 
fine ourselves to a brief explanation of the mode of em- 
ploying this projection, on the Plane of a Meridian, or of 
the Equator. An example of each of these is shown in 
figs. 1 and 2 (Plate I.), to which the two following para- 
graphs refer. The references to the preceding propositions 
exhibit the principles on which the methods of drawing 
them depend. 
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(80.) To project the Sphere orthographieally on the 
Plane of a Meridian, Describe a circle n e s a (of any 
size which it may be desired to constract the map) to 
represent a meridian, and draw two diameters, n c s, e c o, 
at right angles to each other ; e c q will then be the pro- 
jection of the equator, and n c s that of a meridian 
(termed the axis meridian) 90° distant from the meridian 
M £ 8 Q (Art. 70, pr. 2). Divide each quadrant of the 
circle m e s q into nine equal parts, each of which di- 
Tisions will represent 10° of a great circle, which should 
be numbered from the equator towards the poles, 10, 20, 
30, &c. : straight lines drawn between the corresponding 
numbers on each side of the equator will then represent 
the parallela of latitude^ drawn to. every tenth deg;ree (Art. 
70, pr. 2). The tropics will be represented by straight 
lines drawn between corresponding arcs of the quadrant at 
the respective distances of 23j-° north and south of the 
equator, and the arctic and antarctic circles by similar 
lines between arcs 23j-° from either pole. If perpen- 
diculars be drawn from the divisions of either quadrant to 
the equator e a» as 10 a, 205, &c., the points a, 5, in 
which they meet it, will be the points through which the 
meridians must pass. Then ellipses described through 
N a s, N 5 s, &c., with n s as a common transverse axis, 
and c a, c 6, &c., as half their conjugate axes, will be the 
projection of meridians at every tenth degree from that 
chosen as the plane of projection (Art. 70, pr. 4). Any 
of these being assumed as a first meridian, and the others 
numbered 10, 20, &c., east and west of it, along the 
equator, the countries, &c. may be delineated on the map 
according to the respective latitudes and longitudes of the 
places which they contain. 

(81.) To project the Sphere orthographieaUy on tht 
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Plane of the Equator, Fig. 2, Plate I., represents this pro* 
jection, which is thus constructed : — ^About any point, c, as 
a centre, with « radius c a. of any required length, describe 
the circle a b s d, to represent the equator, and draw dia- 
meters A c E, B c Dy at right angles to each other; 
the point c will be the projection of the pole, and 
A c E, B c D, the projections of meridians at 90° apart. 
Divide each quadranjt into mne equal parts, each of 
which, will, as before, contain 10° of a great circle ; then 
the points in which perpendiculars, as 80 a, 70 6, &c., 
drawn from these divisions on either quadrant to one of the 
radii, as a c> meet that radius, will be the points through 
which the parallels of latitude must pass. The points in 
which similar lines drawn from arcs respectivelj distant 
23|^° from d towards a, and from a towards o, intersect the 
radius c a, will be the points through which circles repre- 
senting one of the polar circles and one of the tropics should 
be drawn. Circles drawn from the common centre c, and 
• with the radii c a, c 6, &c., will therefore be the projections 
of the parallels, drawn to every tenth degree (Art. 70, pr. 3). 
Diameters of the circle abed, drawn through the centre 
c and the opposite divisions of each quadrant, as from 10 
to 170, from 20 to 160, &c., will be the projections of the 
meridiane at 10° apart (Art. 70, pr. 2). These must 
be numbered 10, 20, &c., round the equator to 180° 
on each side of that assumed as a first meridian, and on 
which the parallels should be similarly numbered from the 
equator towards the pole. The projection is then complete. 
(82.) By inspecting these two projections, the inequality 
in the representation of similar spaces on the globe, which 
has already been noticed (Art. 71)> will be at once appa- 
rent. It is obvious that no scale of measurement can be 
applied to such .maps. 
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The orthographic projection may likewise be made on 
the plane of the horizon of any place ; but as its coDstruc- 
tion presents many difficulties to the student, in consequence 
of the lines being all elhpses, and it is besides of little geo- 
graphical use, we refrain from entering into any description 
of it. 

(83.) To project the Sphere stereographically on the 
Plane of a Meridian* Describe a circle n e s a (^g, 3, 
Plate I.), to represent any meridian, and draw two diame- 
ters, N c 8, E c (^ perpendicular to each other ; n will then 
represent the north, s the south, pole ; e c a will be the 
projection of the equator, and n c s that of a meridian o( 
which the plane passes through the projecting point, and 
which is 90° distant from the plane of projection (Art. 72, 
pr. 1). Divide each quadrant of the circle n £ s q into 
nine equal parts, and number them 10, 20, &c., from the 
equator towards the poles; also mark divisions at 23}° 
north and south of the equator, and at the same distances 
from the north and south poles, for the tropics and polar 
circles. 

Since the parallels of latitude are small circles of the 
sphere perpendicular to the plane of projection, they will be 
represented by circles drawn between correspondent divi- 
sions of the semicircles north and south of the equator (Art. 
72, pr. 6). The points in which they will pass through 
N c s, the axis meridian, will be found by drawing straight 
lines from e to the divisions of the opposite quadrant north 
of the equator : the intersections of these lines with n c, as 
a, 6, e, &c., will be the points required.^ They may be 

^ Since the spaces intercepted on the axis meridian and equator 
between the parallels and meridians, being arcs of great circles which 
pass through the point of projection, are represented on the plane by 
the tangents of half their arcs (Art. 72, pr. 4), the points in which thejr 
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found in a similar manner for those south of the equator, or 
transferred to c s from those already obtained. Circles 
described through 10 a 10, 20 5 20^ &c., will then represent 
the parallels of latitude for every tenth degree, and those 
through the points 23^^ and 66^° north and south of the 
equator, the tropics and polar circles. The centres of these 
circles will all be in the prolongation of the line n s, and 
may be found by a simple rule (given in all elementary 
books on Geometry) for describing a circle through any 
three points.^ 



will intersect these lines may be found by setting off from the point c 
spaces equal to those tangents. Thus n jp, the tangent of 5°, set off 
from c towards k, x, s, q,, will give the points through which the 
parallels and meridians l(f distant from the equator and axis meridian 
will respectively pass ; — the tangent of 10° those for 20^ and so on 
for the rest. The division of the diameters n s, b a* may thus be 
made without the aid of lines drawn from s and s to the divisions of 
the opposite quadrant : in the projection next described, (Art. 84,) 
the diameter may be divided in the same way. It will be requisite, 
however, to use great care in setting off the tangents correctly from 
the point c. 

^ As the distances of the centres of the parallels from c are equal 
to the secants of their distances from the pole (Art. 72, pr. 6), they 
may be determined by drawing lines from c through each division of 
one of the quadrants, as n a, to the line n e', perpendicular to n s, 
vrhich vrill thus become a line of tangents, and the lines drawn from 
c to N s' will be the secants of those distances : thus c y will be the 
secant of 10° (the distance of the parallel of 80° from the pole), c 2 of 
20° (the polar distance of 70°), &c These secants being then trans- 
ferred by arcs, of which c is the centre, to the prolongation of the 
diameter n s, will give the centres required. 

Or, if we divide one of the radii of the primitive circle n e s a into 
90 equal parts, the value of the distance of the centres in these parts 
may be found by the aid of the Trigonometrical Tables. Thus, if we 
take the parallel of 60°, for example, we have the foUowiog propor* 
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The meridians will be represented by cirdes drawn from 
N to 8 (Art. 72, pr. 3). The points in which thej inter 
sect the equator will be found by lines drawn firom n or s 
to the divisions 10^ 20, &c., of one of the opposite 
quadrants, as n e ; then circles described through tht 
three points n 10 s, n s, &c.,.will be the projections of 
the meridians passing through every tenth degree.^ These 
should be numbered along the equator, 10, 20, &c., or 
either side (if necessary) of that chosen as a first meridian. 
and the projection is then complete. If the meridian which 
forms the plane of projection be assumed as 20° west from 
London, the map will embrace nearly the whole of the old 
world or eastern hemisphere, and the correspondent projec- 
tion the new world or western hemisphere. 

(84.) To project the Sphere stereographieaUy on tk 

tion ; radios : 90 : : secant of 30** (the distance of the parallel of 60' 
from the pole) : the required distance ; or, taking the logarithms of 
these quantities, 1000000 : 1*95424 : : 10*06247 : 2-01671 » 103 9 o/ 
those parts of which the radius contains 90. This distance, set of 
from c, will be the centre of the parallel of 60^ ; and the centres of 
the others may be found in a similar manner. Although the studen: 
¥Fill probably prefer describing the parallels through the three given 
points by the rule referred to above, these instances will be of service 
in illustrating the principles on which the projection depends. 

^ The centres of the meridians will, of course, be in the line £ Q< 
or its prolongation. Since their distances from the centre c of the 
primitive circle are equal to the tangents, and their radii to the 
secants, of their Inclination to that circle (Art. 72, pr. 5), these 
distances may be measured on a line of tangents (as described in 
note 1, p. 78) and set off on the equator : thus n y, the tangent of 10^* 
set off from c towards a, would give the centre of the circle v 10 s, 
which is inclined 10° to the plane of the primitive meridian hbsq, 
and c y, the secant of 10°, would be equal to the radius of the sane 
circle. Or these distances may be found by the Trigonometrical 
Tables, in the way illustrated in the preceding note. 
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Plane of the Equator. About the'point c describe a circle, 
ABED (fig. A, Plate I.), to represent the equator, and 
draw diameters a c e, b c d, perpendicular to each other : 
c will represent the pole, and a c e, b c d, meridians 90^ 
distant from one another. Divide each quadrant into nine 
equal parts, each of which will be 10° apart, and lay ofP arcs 
of 23-^° and 66^° from a towards b. From the divisions of 
.the quadrant a b, draw straight Hues to the point e, inter- 
secting the radius b c in the points 10, 20, 30, &c. ; then, 
with c as a centre, describe circles passing through these 
points. These circles will be the projections of the 
paraUeU of latitude for every ten degrees, and of one of 
the tropics and polar circles. Straight lines drawn through 
the centre c, between the opposite divisions of each qua- 
drant, vnU represent the meridians passing through every 
tenth degree of the equator. The parallels should be num- 
bered 10, 20, &c. from the equator towards the pole, and 
the meridians from QP to 180° on each side of that assumed 
as a first meridian. 

(85.) We have dwelt at some length on the two pre- 
ceding projections, because the properties which they pos- 
sess seem to us to give them considerable superiority over 
all the other projections employed for the construction of 
Planispheres, and to make it a matter of regret that they 
are so rarely used in drawing Maps of the World. As the 
meridians and parallels all intersect one another at ri^ht 
angles, like the intersections of the smne lines on the 
sphere (Art. 72, pr. 7), diagonal lines measured across 
any one of the spaces contained between them in any part 
of the map are always equal, and therefore a similarity in 
shape to the objects on the surface of the globe is pre- 
served in them ; so that they do not distort the figures of 
the countries, &c., which are represented. This is a pro- 

F 
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perty which far more than balances the adrantage the Gla- 
bolar Projections possess over them in the more equal re- 
presentation throughout of spaces of equal dimensions; 
for the erroneous impressions resulting to students firoxn the 
undue increase from the centre towards the dbrcamference 
may be in a great measure corrected by uang BotA the 
projections described, — that on the plane of a iKieri<iian, 
and that on the equator, — since the enlargement in the 
one affects the opposite regions to that which it does in 
the other ; the errors thus counterbalancing one another, 
while nothing can compensate for the distortions occasioned 
in the globular projection. The diameters of a map stereo- 
graphicaUy projected which represent either the equator or 
a meridian, by being graduated according to the proper 
ratio of increase from the centre outwards, constitute a soeQe 
which may be employed to measure distances either alon^ 
those lines, or in any direction from the centre towards the 
circumference. We shall see an interesting application of 
this principle in the projection next to be described.' 

(86.) To project the Sphere etereographieaUy on the 
Plane of the Horizon of any given place. Suppose the 
giyen place to be London, which will then occupy the 
position of the zenith, and the eye, or point of projectioD, 
that of the nadir. Assume any pcMut, c, for the situation 
of London, and describe about it, with any required radius, 

the circle w n e s (fig. 5, PI. I.) : draw the diameter ns 

• 

^ The difficulty experienced in the stereographic projection in 
finding the exact latitudes and longitudes of^ places, owing to the 
unequal extent of the spaces, would be considerably diminished by 
graduating several of the meridians and parallels to every fifth, or, 
if the map be on a sufficiently large scale, to every second or even 
to each degree. This might be done without creating confusion, or 
in any way impairing the utility of the map. 
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at right angles to a line joining w e : the line n s will be 
the projection of the meridian passing through London, 
and N, 8, w, e, will be the north, south, east, and west 
points of the horizon with respect to that place (Art. 17). 
Since the elevation of the pole above the horizon is equal 
to the latitude of the place (Art. 38), set off from n 
towards e the arc n p'sSI^^ (the latitude of London), and 
a similar arc, e a', from e towards s ; the arc p' o! will 
then be equal to a quadrant of the primitive circle w n e s : 
then draw straight lines from w to p' and a', and the inter- 
sections, p, Q, of these lines with n s will be the projections 
of the north pole, p, and of the point, q, in which the 
equator passes through the meridian of London. Divide a 
quadrant of the circle w n e s into nine equal parts, each 
of which will contain 10^, and mark off on each nde of p', 
towards w and s, as many of these divisions as there are 
parallels at 10^ apart between the north pole and the south 
point of the horizon, which in the present case is twelve, 
as a a', 6 b', &e. : then draw lines from w to each of these 
divisions, and the intersections of these lines with the dia- 
meter N s, or its prolongation, will give the diameters of 
the equator, and of the parallels of latitude respectively 
distant 10^, 20°, &c. from the pole : thus the distance be- 
tween 80, 80, on each side of p, will be the diameter of the 
parallel of 80°, from 70 to 70 that of the parallel of 70°, 
and so on for the rest. The centres of the equator and 
parallels will be found by bisecting their diameters, and 
circles described from these centres through the points 80, 
80, — 70, 70, &c., will represent the equator and the paral^ 
leU of latitude for every tenth degree. In the same way, 
if arcs of 23^° be set off on each side of a'> or of 66\^ and 
113^° from p' towards w, for the tropics, and arcs of 23|° 
on each side of p' for the arctic circle, and lines drawn to 
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them from w, the intersections of these lines with n s will 
mark the diameters of those circles^ which may of com^e 
be described from a point bisecting their diameters. In 
order to avoid confusion, they are not marked on the 
dJuigram (fig. 5) which exhibits the construction^ but are 
shown on the correspondent fig. 6. 

To draw the Meridians. Since one pole of the globe is 
always as much depressed below the horizon as the other 
is eleyated above it, if from p' we draw through c the 
diameter v^p'^ and then draw a straight line from w 
through y to meet the prolongation of n s in^, the point 
p will be the projection of the south pole : the projections 
of all the meridians will therefore pass through the points 
pjp, the north and south poles. Bisect the line ^p in f, 
and from f as a centre, describe with the radius fp the 
circle d p Gp, passing through w and e, the east and west 
points of the circle w n e s, and representing a meridian 
90° distant from the meridian n s. If on the circle upGp 
we then project stereographically the meridians for eyeiy 
tenth degree, as previously described (Art. 83), and, in 
drawing them, continue them beyond the point p until they 
meet the semicircle "W n e, they will represent on the circle 
w N E s the meridians drawn through every tenth degree of 
longitude : their centres will be in the line d 6 or its pro- 
longation. Thus the meridian plv must be continued 
until it meets the semicircle w n e in 1',^ 2 p to 2', and so 
on for the others. The projection will then be completed. 

(87.) It is almost needless to say that the lines of con- 
struction, which are shown in our diagram by dotted lines, 
should in all cases be drawn only in pencil, so that they 
may be .erased when the projection is complete. As the 
great number required in that now under consideration 
renders them likely to confuse the student, we have added 
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anotber figure, No. 6, which exhibits this projection in its 
perfect state. The parallels of latitude should be numbered 
10, 20, &c. on the central meridian, from the equator 
towards the poles, and the meridians 10, 20, &c, on each 
side of the same meridian round half the circumference of 
the circle, or to 180^: — ^the one half measuring east, the 
other west, longitude. 

(88.) The most interesting property of this projection is 
its enabling us, by means of a scale graduated according to 
the central meridian of the map, to measure the direct dis- 
tance from its centre to any place contained in the hemi- 
sphere represented. By marking the thirfy-two points of 
the compass round the outer circumference of the map, as 
in fig. 6, we may also see on what point of the compass 
any place is situated with regard to that which occupies 
the centre. Thus, by making London the centre, and 
describing round it circles, at any assumed distance (as 500 
miles) apart, and graduated according to the ratio of in- 
crease from the centre outwards, we may at once ascertain 
the direct distance and bearing of any part of the world 
from that city. So that, whatever place be taken as the 
centre, the stereographic projection on the plane of its 
horizon exhibits all parts of the surrounding hemisphere in 
the relations which they really bear to it. 

(89.) Globular f or Equidistant, Projection of the 
Sphere. It has been observed (Art. 75) that in this pro- 
jection the diameters of the primitive circle whidi repre- 
sent great circles of the sphere become divided into nearly 
equal parts, and that all other circles, excepting those 
parallel to the plane of projection, are represented by ellip- 
ses. These properties are, however, very rarely preserved 
by those who are in the habit of constructing maps, and as 
the increased trouble occasioned by the latter of them is 
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not compensated by any adyantag;e which the globnlar pro- 
jection is capable of affording, we shall content ourselyes 
with a brief description of the modifications of it which are 
commonly employed. 

The following is the method used in forming a globolai 
projection when the map is to be drawn on the plane of a 
Meridian. Describe a circle n s s a to represent a meridian 
(fig. 7, PL I.) and draw two diameters n c s, e c o, perpen- 
dicular to each other: n and s will then represent the 
north and south poles, n c s a meridian 90^ distant from 
the plane of projection, and ecu the equator. Divide each 
quadrant of the cirole n e a s into nine equal parts, num- 
bering them 10, 20, &c. from the equator towards either 
pole, and each of the radii c e, c n, c q, c s, also into the 
same number of equal parts, as a, b, c, &c. on the equator, 
and X, y, g, &c, on the central meridian. Then, to repre- 
sent the Parallels of Latitude, draw circles through the 
points x,y,z, &c. from correspondent divisions on each 
side of the central meridian, as 80 jr 80, 70y 70, which will 
represent the parallels of 80° and 70°, and so on for the 
others : their centres will all be in the prolongation of the 
line N s. The tropics and polar circles may be drawn by 
setting off arcs at 23^° from the equator and the poles, and 
marking off a conrespondent distance on the central me- 
ridian. To draw the Meridians : describe circles passing 
through the three points Nas, n6s, ncs, &c., the cen- 
tres of which will all be found in the line e a or its pro- 
longation; these circles will represent the meridians at 
10° apart, and should be numbered on the equator from 
each side of that chosen as a first meridian. 

(90.) To draw a similar map on the plane of the Equa- 
tor, — describe a circle abed (fig. 8, PI. I.) to represent 
the equator, and draw the diameters ace, b c d, perpen* 
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dicolar to each other : divide each of the quadrants^ and 
one of the radii^ as a c, into nine equal parts. To represent 
tke parallels, about c as a centre describe circles passing 
through each division of the radius ac. Straight lines 
drawn between the opposite divisions of the quadrants, and 
passing through the centre c, wHl represent the meridians. 
The pandlels should be numbered 10, 20, &c., from the 
equator, towards the pole, and the meridians 10, 20, 
&c., to 180° on each side of that assumed as a first me- 
ridian. 

(91.) The two methods last described (particularly the 
former) are those commonly employed in the construction 
of Maps of the World, althoij^h it would be difficult to find 
any other reason for the preference shown to them than 
the facility with which they may be executed by the nu- 
merous class of map-makers who never take the trouble to 
inquire into the principles on which the projection of maps 
depends. In that on the plane of a meridian, there is 
throughout an inequality in the diagonals measured across 
the space intercepted between any two meridians and paral- 
lels, owing to their deviation from right angles at their 
intersection. This inequality becomes very considerable 
towards the borders of the map, so that the distortion in 
the figures of objects delineated on it, which prevails to 
some extent throughout, is there very great, as is at once 
apparent by comparing a map thus constructed either vrith 
the globe, or with one dravm on the stereographic projec- 
tion. Thus, if (as is usually the case) the plane of projec- 
tion be assumed as 20° west of the meridian of Greenwich, 
the British Isles and the western parts of Europe will 
become considerably elongated beyond their true propor- 
tions in a N. E. and s. w. direction, and as greatly can- 
traded in the opposite direction. Nor is the evil remedied 
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by using a similar constmcdon on tlie plane of the eqoator, 
for in this the degrees of longitude, for more than 15^ dis- 
tance on each side of the equator, are made greater than 
the degrees of latitude, so that the breadth of S. America 
becomes nearly half as much more in it than in the projec- 
tion formed on the plane of a meridian. Nor is any scale 
capable of. being applied to either of these eonstractions, 
excepting on the diameters, or from the centre towards the 
circumference, properties which may also be attained by a 
properly graduated scale on the stereographic projection, 
which thus appears to possess a decided superiority over 
all the others described.^ 

(92.) The globular projection may be applied to the 
construction of a map on the horizon of any place, in 
which case the parallels and meridians become ellipses, 
those representing the former being considerably elongated 
in an east and west direction. It does not possess any 
features which render it desirable to describe the mode 
of its construction. 

' It may, nevertheless, be admitted that the great facflity with 
which the- globular projection on the plane of a meridian is formed 
renders its construction a not undesirable exercise for beginners in 
map-drawmfft and the use of maps drawn on this projection may be 
advantageously employed in the more elementary stages of the subject 
But the stereographic projection will always be preferred by those 
who are sufEiciently advanced to understand principles, and to inquire 
into comparative merits. 
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CHAPTER X. 

HAPS (continued) — dbvblopbments of portions of the 

SPHERE CONICAL PROJECTION. 

(93,) The projections which have heen described in the 
last chapter show the impossibility of representing a sphe- 
rical upon a plane surface without altering the dimensionB, 
or distorting the forms^ of the different portions of it. 
Although they are employed for the representation of 
hemispheres^ and sometimes for portions of the globe 
comprising less than half its surface,^ it is desirable, in 

^ A noyel and ingenious mode of representing the globe in four 
circular maps, each embracing one-third part of its sur&ce, and there- 
fore in its exterior parts overlapping the other sections, so as to show 
the connexion between each, was proposed by J. W. Woolgar, Esq., of 
Lewes, in the Mechanics' Magazine for December 7» 1833. Mr. 
Woolgar's original idea Was "to project the sphere in four equal 
portions, on the faces of an equilateral pyramid,'' in order that, by 
representing an extent of surface less than half the globe, the great 
expansion of scale which occurs towards the exterior parts of hemi- 
spheres stereographically projected might be avoided. By extending 
the limits of each plane of projection, however, so that it might 
embrace a third of the spherical surface, the connexion between the 
several parts would be preserved, and the evils attendant on hemi- 
spherical maps considerably diminished. He therefore proposes to 
make the North Pole correspond to the apex of a pyramid, and the 
South to touch the base of the solid at its centre. The middle 
latitude of three of the planes will be lO*" 28' 16" north, the pole 
being at the upper point of the circumference, and the greatest south 
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the representation of less considerable portions, to adopt 
some mode of projection which will preserve the dimen- 
sions of the parts delineated with greater equaht j through- 
out. 

It is well known that the curved surface of a cone is 
capable of being spread out, or represented upon a plane, 
without anj alteration in the figure or dimensions of its 
parts. Now a part of the surface of a sphere which does 
not possess much breadth, or which is contained between 
two parallels of latitude not very distant from one another, 
will not differ much in dimensions from part of the surface 
of a cone supposed to circumscribe it : and if the latter 
surface be developed on a plane, the countries and object 
contained within the correspondent globular surface may 
be delineated with more exact proportions than by any 
other mode of projection. Thus, in fig. 14, let bc, d g, 
represent two parallels of latitude, and the space comprised 
between them part of the surface of ,a spherical zone ; if a 
cone be then supposed to circumscribe the latter in such a 
manner that its sides touch the sphere at a point equally 
distant from each parallel, then the parallels of latitude 
contained within the spherical surface will be represented 
on the surface of the cone by circles described from its 
apex or summit as a centre, and passing through points 
on it which are at distances from the point of contact equal 

latitude nearly 51**: the centre longitudes wiU of course differ by 
120°. Mr. W. proposes to use the stereographic projection, justly 
observing that " the principal objection to it, as applied to hemi- 
spheresi will here disappear, since the radius of each circle will be 
70^** instead of 90**, and the variation of scale only firom 1 to 1^, 
instead of from 1 to 2" The author gives a Table of the central 
distances and radii of curvature for the meridians and parallels. — 
Mechanics' Magazine, voL xx. p. 169. 



THE CONICAL PROJECTION* 



91 



to those ivhich they occupy on the sphere ; and the me- 

Kg. 14. 





ridians will he straight lines drawn irom the summit of 
the cone to the points at which they intersect the middle 
parallel of latitude. Since the conical and spherical sur- 
faces correspond at this middle parallel, distances measured 
along its developement will, of course, he exactly equal to 
those taken on the sphere itself, while those on the par- 
allels ahove and below it will exceed by a little their true 
dimensions, as the surface of the cone there recedes from 
the spherical surface, and therefore occupies a wider space. 

(94.) To illustrate the mode of developing a conical 
surface, suppose it is desired to represent that part of the 
spherical zone (fig. 14) which is contained between b c 
and D G, respectively the parallels of 10° and 50°, and 
between the meridians pap' and p f p', assumed to com- 
prise 60° of longitude. 

The side of the cone, h a, is obviously the tangent of 
the angle contained between the middle parallel, or that of 
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30°, (where it touches the surface of the sphere,) and the 
pole, p ; or the co-tangent of the latitude of the middle of 
the zone. Its length in degrees and minutes of latitude 
may be thus found : since the circumference of a circle is 
to its diameter as 3*1416 is to 1, the number of degrees 
which the latter contains is shown by the proportion — 
3-1416 : 1 : : 360° : 114-591°, the half of which, 57-295' 
will be the number of degrees contained in the radiiis. 
Hence the length of h a in degrees is 1*73206 (the co- 
tangent of 30°) X 57-295 = 99-23837°, or 99° 14' 18". 
If then on any line k o (fig. 14), we set off four equal 
spaces of any required length to represent the points 
through which degrees of latitude at 10° apart shall pass, 
and measure off from the middle parallel, that of 30°, a 
distance equal to 99° 14' 18", the point thus found will 
be the common centre of the parallels. 

The angle corresponding on a plane surface to 60° of 
longitude in the parallel of 30° will be found by consider- 
ing that the angle a k f is to the angle a h f as ha (the 
co-tangent of 30°) is to a k (its co-sine) ; or, since radius : 
sine : : co-tangent : co-sine, the radius 1 : *50000 (nat. 
sine of 30°) : : 60° : 30°, the required angle. If, therefore, 
half this angle be set off on each side of A o, and the space 
between the extreme points be divided into six equal parts, 
lines drawn from each of these divisions to the centre will 
represent the meridians at 10° apart.^ The space enclosed 
between the outer parallels and meridians will then be 

1 It will be sufficient in practice to find by the Table (No. III.) the 
number of miles contained in a degree of longitude in the required 
parallel, and, taking the equivalent extent of 10^ by means of a scale 
formed from the space assumed as 10° of latitude, to set it off on the 
line representing the parallel of 30* on each side of the central 
meridian A 0. 
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very nearly equal to the part of the spherical zone whidi 
it represents, hut the degrees of longitude measured on 
the parallels ahove and helow the middle parallel will he a 
little in excess of their due proportions. It is ohvious 
that this excess will he greater in proportion as the part of 
the sphere to he represented emhraces a greater extent of 
latitude, so that it is applied most correctly to maps which 
extend furthest in the direction of the meridians, and do 
not comprise a great numher of degrees of latitude. But it 
possesses in any case the great advantage of preserring 
rectangular intersections of the parallels and meridiaQS, 
similar to those on the glohe, so that the opposite diagonals 
measured across any of the spaces comprised hetween them 
are in all cases equal to one another. 

(95.) Various modes of modifying this projection have 
heen proposed hy geographers, with the view of obviating 
the increase in the distances measured along the parallels 
above or helow that which represents the middle latitude 
of the map. One of these consists in substituting curves 
for the straight lines which represent the meridians ; pre- 
serving the laws of the conical projection in so far as 
regards the parallels^ — they being all described from a 
common centre, at a distance from the middle parallel of 
the map equal to the co- tangent of the latitude which 
that parallel represents. The degrees of longitude (at 5^ 
or 10^ apart, as may be required by the scale of the map,) 
are then marked upon each parallel according to the law 
of their decrease, that is, as the co-sine of the latitude 
is to the radius (Art. 65), the degrees of latitude being 
employed as a scale from which they are measured : curved 
lines drawn through these points will represent the me- 
ridians. But if a map thus projected embraces much 
extent of longitude, the spaces included between the para^« 
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lels and meridians towards its upper and lower extre- 
mities become extremely irregular figures, two of the 
angles of which are greater, and the opposite two lessy 
than right angles, so that diagonals measured across them 
are far from equal, as they should be in order to afford a 
correct representation of similar spaces on the globe.^ 

(96.) Another modification of the conical projection 
consists in regarding the cone not as a tangent to the 
sphere, but as being partly inscribed within it, or as 
entering it at two points between the middle and extreme 
parallels of the zone to be represented. It is possible 
to make the cone enter the sphere in such a manner as 
to produce in the developement a surface exactly equal 
to that of the part of the sphere which it is desired to 
represent, and a rule for this purpose is given by Mr. 
Murdoch, by whom this method was proposed.^ But 
the most useful application of this principle is that which 
was employed by De Lisle in the construction of a general 
map of the Russian Empire, in which he supposed the 

1 This defect, which greatly distorts the form of the objects repre- 
sented, is very apparent in the maps of Asia (and, to a less extent, in 
those of Europe,) in common use ; in which, howeyer, the centre of 
the parallels is not placed at a distance from the middle latitude equal 
to its co-tangent, but made the point of concourse of straight lines 
drawn through the degrees of longitude corresponding to any two 
parallels which may be arbitrarily assumed as preferable, and set off 
on each side of the central meridian of the map. In the map of 
Europe this point is usually taken at S**, and in that of Asia at 30° or 
32i°, beyond the North Pole : but by the assumption of these centres 
the evil compltuned of is increased beyond what it would be if taken 
according to the strict laws of the conical projection, so that in a map 
of Asia thus drawn the distortion becomes very great towards the 
upper comers of the projection. 

3 Philosophical Transactions for 1758, vol. l. part ii. p. 553 ei seq. 
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cone to enter the sphere in such a manner as to intersect 
it at two parallels equally distant from the middle parallel^ 
and from one of the extremes. In this kind of projection, 
parallels are represented hj concentric circles descrihed 
from the point at which the axis or central meridian of 
the map meets the apex of the cone, and the meridians 
hy straight lines drawn from this point to the degrees of 
longitude, which are set off, according to the law of their 
decrease, upon either of the two parallels in which the 
cone intersects the sphere. Distances measured on those 
two parallels are hj this method exactly equal to the cor- 
respondent parts of the glohe, while in the space hetween 
them they are deficient, and in the parts heyond in excess, 
of their true proportions, so that the errors halance one 
another, and are distributed more equally throughout the 
map. For maps which are not required to embrace more 
than 20^ or 30^ of latitude, this method presents an exr 
tremely near approximation to exactness in the representa- 
tion of a spherical surface; and even in those which 
embrace a considerable extent in latitude, as in maps of 
Europe, Asia, or North America, it possesses over the 
method commonly employed the decisive advantage of 
preserving the rectangular intersections of the parallels 
and meridians, and therefore of representing the objects 
delineated by figures similar to those which they bear 
upon the globe. We have accordingly employed it, in 
reference to them, in the following directions for project- 
ing maps of the large divisions of the earth. 

(97.) To project a map of Europe. Draw a base line 
A B (fig. 1, Plate II.) of any length, bisect it in e, and at 
that point erect the perpendicular e d of an indefinite 
length, to constitute the central meridian of the map. 
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which it will be convenient to take as 2(f east from the 
meridian of Greenwich. 

To draw the parallel. Assmne any space as eqoal to 
6° degrees of latitude, and since the whole of Europe will 
be comprised within the 35th and 75th paisdlelB, set off 
upon the central meridian eight of these spaces irom e 
towards o, in order to mark the points through which the 
parallels must pass. The centre from which to describe 
the parallels will be a pomt in the central meridian cor- 
responding to that in which the apex of a cone intersectmg 
the globe at the 45th and 65th parallels (or equidistant 
from the mean parallel of 55*^ and the extremes of 35' 
and 75°) would meet the axis of the sphere. This point 
will be found to be 4° Stf 25" beyond the north pok, 
which will be situated at p : ' measure off therefore along 



» The distance of the centre may be found in the following manner. 



Rg. 15. 



Let V a (fig. 15) represent a quarter 
of the sphere, of \vhich c is the 
centre, p the pole, and c a the 
radius of the equator : divide p a 
into nine equal parts, each con- 
taining 10° of latitude, numbered 
10% 20% &c., from ,a towards p. 
The^ddle latitude between 35** 
and 75° (the extseme parallels re- 
quisite for our map) is 5^, and if 
we suppose a cone circumscribing 
the globe to touch it at this 
parallel, the length of its side t t 
would be, as has been shown in 
Art. 94, the co-tangent of 55% and 
t would be the centre £rom which to describe the pandlela. If, how* 
erer, the cone intersect the globe at the 45tli and 65th. parallels (each 
equidistant from the middle parallel), then its side, b d, will intersect 
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the central meri^jaa a distance p c equivalent to this 
amount, and the point c will be the centre through which 
to describe circles, passing through every fifth degree of 
latitude, to represent the parallels. 

To draw the meridians. Since on the parallels of 4b° 
and 65°, in which the cone intersects the globe, the 
degrees of longitude will be exactly equal to those on the 
globular surface (Art. 96), if on either of those parallels we 
set off from each side of the central meridian distances 
equivalent to 5° of longitude in the due proportion 
which they bear in those parallels to the length of the 
degrees of latitude (that is^ as the cosine of the latitude to 
the radius), and through the points thus found draw 
straight Hues from c, the centre of the parallels, these 
lines will represent the meridians at 5° apart. To find the 
proportionate length of the degrees of longitude, it will be 
necessary to construct a diagonal scale, which may be done 
in the following manner. On the line a b (fig. 2, Plate II.), 
equal to the space assumed for b° of latitude, erect the 

c Tf the radius of the sphere, in the point a. Now, because the 
triangles c a b, c t /, are equiangular and similar, c t : t / : : c a : 
A B ; but c A is equal to the cosine of the angle t e «= lO*', and t / 
is the cotangent of 55% or the tangent of its complement, 35°; 
therefore, radius : tangent of 35** : : cosine of 10** : a b. Now, as 
the radius of the sphere contains 57*295° (Art. 94), the length of a b 
in degrees may easily be found; for 57*295° (radius) : 40*118° (tang. 
35°) ; : 56*424° (cosine 10°) : 39*507** (« 39° 30^ 25"). The length 
of A B is thus found to be equal to 39° 30^ 25", and consequently the 
point B, the centre of the parallels, to be at that distance from the 
middle parallel, that of 55° ; or 4° 30' 25" (« 39° 30^ 25" - 35°, the 
distance of the middle parallel from the pole,) beyond the pole. In 
projections of a small size, it will not occasion any material error if, 
for greater convenience, the centre for the parallels be taken at 5° 
beyond the pole, 

6 
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perpendicolars a c, b d, each equal to 4 b^ and join c n : 
divide the sides a c, b d, each into six equal parts, number- 
ing them 10, 20, 30, &c., and join these points by diagonal 
lines from to 10, 10 to 20, and so on ; then divide the 
base AB into 10. equal parts, 1, 2, 3, 4, &e., and throogh 
these points draw lines parallel to a c, b d ; these latter 
lines will then constitute decimal divisions of the diagonals,^ 
and enable us to take any portion not less than a 60th of 
the line a b. Now, by referring to the Table (No. III.)» 
we find that a degree of longitude in the parallel of 4d^ 
contains 42*495 geographical miles or minutes of the eqna* 
tor : this number of parts of the line a b (=5^ of latitude), 
measured off from the diagonal scale, will therefore oorre-^ 
spond to 5° of longitude in the parallel of 45°, and will be 
accordingly the distance to set off upon that parallel oa 
each side of c e.^ As many of these divisions must be set 
off as will comprise the extent of country which the map is 
intended to embrace, for which piy7)ose deven wUl in the 
present case be requisite upon each side. Straight line» 
drawn from c through these divisions will represent the 
meridians. 

Finally, the lines a a, b b, a b, must be drawn to form 
the boundary lines of the map, and those parts of the 
parallels and meridians which extend beyond them must be 
erased. The lines of latitude and longitude should then be 
numbered on the outside of the map, and the spaces 

^ This leng^th should in strictness be diminished by the excess of 
an are of 5° in the parallel of 45^ above its chord, for the spaces 
measured upon a curred line will be chords of arcs, and not the arcs 
themselves. As the curvature of an arc of 5° is, however, very slight, 
the difference wiU occasion no appreciable error, unless the projection 
be upon a very large scale, in which case it might be obviated by- 
setting off spaces equal to one or two degrees only, instead of 5°. 
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between them gradnated, by diriding them into single 
degrees, as on the Plate, and the projection will be com« 
plete. When the countries, &c., are inserted upon it» a 
scale of miles should be made, in order to measure distances 
by, and inserted in one comer of the map.. This will be 
done by taking one degree of latitude as equal to 60 geo- 
graphical, or 69*12 English, miles, and measuring on a 
straight line a sufficient number of these spaces to form a 
scale of any required length.. 

(98.) The above forms an exceedingly good projection 
for a map of Europe : the total extent of the conical sur- 
face developed is very nearly equal to that of the globular 
surface which it represents ; — the degrees of latitude are of 
the same length throughout; — the degrees of longitude 
have exactly their true proportions upon the 45th and 65th 
parallels; — their deficiency upon the intermediate, and 
their excess upon the extreme, parallels, is so trifling as to' 
occasion no appreciable error in a measure even of 200 or 
300 miles in extent, and, as it occurs in opposite parts of the 
map> is distributed throughout, instead of being all thrown 
into one part ; — ^the intersections of the parallels and meri^ 
dians being all rectangular, their diagonals are always equal, 
and figures on the globe are therefore represented by figures 
exactly ^W/ar upon- the map ; — and, finally, since the short- 
est distance between any two points on a conical surface cor- 
responds with the straight line which joins them when that 
surface is extended into a plane, and the conical surface in 
the present case does not differ materially from the spherical 
surface, measurements taken in a straight line in anv 
direction across the map will differ very little in length 
from the arc of a great circle joining the extreme points, 
or the shortest distance between them upon the sphere. 

(99.) To prqfeet a map of Ada. Draw, as before, a 
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base line A b (fig. 3, Plate II.), and a perpendicular £ d as 
a centnd meridian, 85° east from that of Greenwich. 

To droM) the parallels. Assume a space for 10^ of lati- 
tude, and set off 7^ such from e towards o, commencing at 
the 5th parallel; the points thus marked will be those 
through which to draw the parallels at 10° apart. Since 
Asia extends between the 5th and 80th d^rees of latitude, 
it will be couTenient to suppose the cone to enter the globe 
at the 25th and 60th parallels, which are about equidistant 
from its central and extreme points. The centre from 
which to describe the parallels (or the point in which such 
a cone would meet the axis of the globe) will be situated at 
12"^ 7' 58", or 12° 8', beyond the pole.' Measure off, there- 
fore, a space equivalent to this upon the central meridiao, 
and from the point c thus found describe circles to repre- 
sent the parallels. 

To draw the meridians. Since at the 25th and 60th 
parallels the conical and globular surfaces correspond, the 
degrees of longitude will there possess their correct propor- 
tions. It will be seen by the Table (No. III.) that in the 
25th parallel a degree of longitude contains 54*410 minutes 
of the equator : measure with a pair of compasses a space 
equivalent to this, by means of a diagonal scale, (con- 
structed, in the present case, upon the space assumed 

^ This point is found in a manner similar to that in the previous 
case, by ascertaining the proportion between the distance, from the 
middle parallel, of the apex of a cone which is a tangent to the sphere 
at that point, and of one entering the sphere at the required parallels ; 
thus, radius of sphere : tangent of 47° 30' (or the cotangent of 
42*" 30') : : cosine of 17*" 3(K (the distance between the middle 
parallel 42'' 30' and the 60th parallel) : b^ 37' 58^ the distance 
of the vertex of the cone from the middle parallel, which is therefore 
r^QO 37' 58" - 47° 30' =) 12° 7' 58" beyond the pole. 
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for 10^ of latitude,) and set it off upon that parallel as 
many times as are requisite upon each side of the line b d ; 
or the length of l(f of longitude on the 6(H;h parallel 
may be similarly ascertained and set off upon it. Straight 
lines drawn from the centre c through the points thus 
found will then represent the meridians, and the outer 
lines Aa, Bb, ab, being drawn, and the degrees numbered 
and divided, as in the previous case, the projection will 
be complete. 

A scale to the above map will be formed by regarding 
one degree of latitude as equivalent to 69*12 English miles, 
or to the proper number of any other measure which may 
be required. If the projection be on a large scale, it will 
be better to draw the parallels and meridians at 5^ apart, 
as in the map of Europe. The advantages of this projec- 
tion are, of course, similfu* to those of the preceding, but 
in rather a less degree, inasmuch as the greater extent of 
the map in the direction of the latitude causes the defi- 
ciency of the degrees of longitude on the intermediate, and 
their excess on the extreme, parallels, to be more apparent, 
although even here its results do not importantly affect the 
correctness of the map. 

(100.) Another method of 'projection for a map of Asia. 
Since the great extent of Asia in latitude as well as longi- 
tude renders the application of the conical projection less 
strictly suitable to it, the following modified projection may 
in some cases be advantageously employed. Hie cone is 
here regarded as intersecting the sphere at the 20th and 
50th parallels, in which case the centre from which to 
describe the parallels (or the apex of the cone) will be at 
the distance of 24° beyond the pole.^ 

' ^ The middle latitude will, in the case assumed, be 35°, and the 
distance between the middle latitude and the points of intersection 
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To draw the paraUeU, Assume aoy space for 10^ of lati- 
tude (%. I, Plate III.)> flBcl measure o£P upon the central 
meridian of the map a distance equivalent to 24° beyond the 
pole. The point c thus found will be the centre from 
vrtiich to describe circles to represent the parallels. 

To- draw the meridians. Ascertain, bj means of the 
Table (No. III.) and a diagonal scale, the measure of 1*0° 
of longitude upon each of the successive parallels, and set 
off this measure upon either side of the middle meridian of 
the map, carrying forward the measure upon each parallel 
for a sufficient distance to embrace the requisite extent 
of longitude for a map of Asia. Then join the points thus 
marked upon the different parallels, and a succession of 
curves will be obtained which will represent the required 
meridians. This method of obtaining the meridians is 
similar to that employed in the viaps of Africa and South 
America, hereafter described, and requires the exercise of 
great care in obtaining the requisite curvature of the lines^ 
If on a scale of any magnitude, it will be necessary to draw 
the lines (both parallels and meridians) at 5° instead of 10^ 
apart, and to set off the true proportional measure of the 
degrees of longitude upon each parallel accordingly. 

(101.) The method of projection last described, or one 
analogous to it, is that tbost frequently employed for maps 
of Asia, and specimens of its application may be found in 
the greater number of the collections of maps in popular 
use. But it has great and obvious defects, especially in 
the measurements towards the outer extremities of the 

' — -^" — ■■ — — i iiii__ '^_ 

will be 15^ Then, radius : tangent of 55^ (cotangent of 35^ : : cosine 
of 15® : the required distance of the apex of the cone from the middle, 
parallel ;— or, 57'595 ; 81-825 ; : 55-343 : 79035 = 79° 2' 6''. Whence . 
if 2f 6'' - 55° « 24° 2' 6", distance of apex of cone beyond pole. 
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inap) and is altogether wanting in the simpUcity and truth- 
fulness of the conical projection.^ 

(102.) To project a map of Africa. The mainland of 
Africa extends to a nearly equal distance upon each side of 
the equiitor, which line therefore occupies a middle position 
between the parallels of latitude which cross the map. It is 
obvious that lines drawn as tangents to the equator^ or 
entering the globe at an equal distance on each side of it^ 
could never meet the prolonged €uns of the sphere, to 
which they would be parallel, and would therefore not 
form part of the surface of a cone of which the apex lay in 
that axis, but of a cylinder circumscribed in or about the 
globe. The mode of projection adopted in the two pre- 
ceding instances is therefore inapplicable to a general map 
of Africa, and the developement of a cylindrical surface^ 
although extremely useful for nautical maps (as will subse- 
quently be shown), possesses defects which render its emr 
ployment inconvenient in such a case as the present. It is 
observed, however, by Lagrange, that '^ it is suffident for 
the mathematical exactness of a map, that the parallels and 
meridians be traced after any constant geometrical law 
whatever." The mode of projection usually employed for 
maps of Africa, which is founded on this condition, seems 
best suited for the purpose required : it consists in repre- 
senting all the parallels as straight hues, and afterwards 
tracing the meridians upon them in curved lines, drawn ac- 
cording to the law of thb successive decrease in the length 

^ A technical reason for the employment of the projection here 
described may be found in the fact that the conical projection pro- 
duces a greater squareness of shape than is generally found desirable ; 
while the modified method referred to above involTCS less deviation 
from the oblong form which is usually preferred, and which loits 
belt with the proportions of the majority of maps. 
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of the degrees of longitude^ that is> bearing the same pro- 
portion to the degrees of latitude as the cosine of their 
latitude to the radius of the equator (Art. 65). 

To draw the parallels. Draw a hne e q (as in fig. 2, 
Plate III.) of any required length, to represent the equa- 
tor, and at right angles to it the line c d, and let the latter 
represent the meridian of 20° east firom Greenwich. As- 
sume a space for 10° of latitude, and, since it will be con- 
venient to make the map extend 40° on each side of the 
equator, set off four of these divisions from the equator 
E Q, on each side towards c and d. Through the points 
which mark these divisions draw Hnes parallel to e o, to 
form the parallels to every tenth degree. 

To draw the meridiana. Since at the equator the 
degrees of longitude are equal to those of latitude (ArU 
59), with the same measure of 10° set off four spaces upon 
it, on ^ach side of the middle meridian, towards e and q ; 
these points of division will be those through which the 
meridians must pass at the equator. To find the points 
through which they should be drawn on the tenth parallel, 
refer to the Table (No. III.), by which it will be seen that 
a degree of longitude on that parallel contains 59*094 geo- 
graphical miles, or minutes of latitude ; this amount must 
therefore be measured from a diagonal scale, constructed as 
in the preceding cases (Art. 97), and set off along the tenth 
parallel upon each side of the central meridian, both to the 
north and south of the equator. The extent of 10° of lon- 
gitude must, in Hke manner, be found for each of the other 
parallels, 20°, 30°, &c., in succession, and similarly set 
off upon those Hues. The points thus found will be those 
through which to trace lines to represent the meridians : if 
of large extent, it may perhaps be found convenient to draw 
them by means of a shipwrights bow, so placed that its 
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edge tonclies each point ; bat if the projection be smallj 
it will be sufficient to fonn them by a succession of straight 
lines drawn from point to point. 

The outer lines^ a a, b 5, being then drawn, the parallels 
and meridians numbered^ and the spaces between them 
divided, the projection will be complete. If the map is to 
be of large size, it will be necessary to draw the lines to 
every Jifth instead of every tenth degree only. The chief 
defect of this projection is the inequality of the angles at 
the intersection of the parallels and meridians, whereby 
the quadrilateral spaces between those lines become 
irregular figures, one of the diagonals of which is con- 
siderably longer than the other. This defect, which 
becomes greater as we recede from the middle meridian, 
and is very apparent towards the comers of the map, dis^ 
torts the figures of the objects represented, and prevents 
the correct application of a scale of measurement in those 
parts in any other direction than along the parallels. 

(103.) To prefect a map of North America. The 
northern half of the American continent extends between 
the 5th and 80th parallels, like Asia in the old world, and 
the projection for a map to represent it might consequently 
be made in a similar manner, and from precisely the same 
data as those given for Asia (Art. 99). But as the part of 
the continent which Hes south of the 30th parallel occupies 
comparatively httle breadth, it will be desirable to regard 
the surface of the cone which is to be developed as enter* 
ing the sphere at the 30th and 60th parallels, instead of 
the 25th and 60th ; because, as a smaller number of de- 
grees of latitude will be comprised between these parallels, 
the deficiency in the length of the degrees of longitude con- 
tained within them will be proportionably diminished, and 
the general correctness of the map thereby increased ; since 
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the central parts of the map are those in which the defi- 
ciencj of measorements firom east to west will be most 
appreciable, as they comprise the greatest breadth of coun- 
try, whilst in the more sonthem parts the error of excess 
cannot amonnt to much, on accoont of the contracted 
width of the land there. 

In this case, therefore, the centre firom which to describe 
the parallels will be placed in the middle meridian, at s 
distance of 55^ 20' 34" beyond the middle parallel (that of 
45°), or 10° 20' 34" beyond the pole.* The points throng 
which to draw the meridians will be found by setting off, on 
the 30th parallel, spaces equivalent to five or ten degrees, 
the proportionate length of these in that latitude being 
ascertained, as in the prerions instances, firom the Table 
{No. III.), and a dii^nal scale. This projection 
resembles in every other respect those already g;iTen of 
Europe and Asia, and is represented in fig. 3, Plate III. 
It will be convenient to take the 100th meridian west 
from Greenwich as constituting the central meridian 
or axis of the map, and spaces will require to be set 
off on each side of it, extending on the one hand to the 
30th and on the other to the 1 70th degrees of west longi- 
tude ; but the outer lines of the map, forming the border, 
will cut off a considerable portion of the meridian lines 
which are distant from that occupying the centre. 

(104.) To prefect a map of South America, A projec- 
tion similar to that already described for a map of AfHca 

^ The distance of the centre is ascertained, as in the previous 
cases, hy the following proportion ; radius : tang, of 45^ (the middle 
))arallel) : : cosine of 15^ (the angle contained between 45*^ and 
G(f) : the distance of the apex of the cone from the middle parallel. 
No perceptible error will be occasioned by taking the centre at 10^ 
4egrees beyond the pole. 
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will also seire for South America, excepting that, as this 
portion of the New World lies between the 13th parallel of 
north, and the 56 th of south, latitude, it will be requisite to 
set off to the north of the line which represents the 
equator. only two of the spaces taken as equal to 10^, and 
six of them to the south of the same line; finding on 
each parallel the points through which the meridians must 
pass bj ascertaining, as before, from a diagonal scale, the 
proportionate length of the degrees gf longitude upon 
each. It will be conyenient to regard the meridian of 
60° west from Greenwich as constituting the central me* 
ridian of the map. The projection will, of course, possess 
similar defects to that of Africa, but as the southern part 
of the land comprised in it will be not far removed from 
the middle meridian, the inequality in measurements across 
the spaces included between the parallels and meridians 
will not very materially influence the correctness of the 
map. This projection is shown in fig. 4, Plate III. 

(105.) To prefect a map of any cojmderable portion of 
the Globe. The principles on which the projections 
above described are constructed are equally apphcable to 
the construction of maps of any part of the globe, and, if 
the countries which it is desired to represent occupy a con- 
siderable extent of surface (exceeding ten or twelve degrees 
of latitude), it will be desirable to employ a mode of pro* 
jection similar to the one or the other of them. In the 
selection of either, reference must be made to the circum-* 
stances of the case, such as the position of the parts which 
are to be represented, and the particular object for which 
the map is required. If it be a part of the globe which 
extends on both sides of the equator, it will generally be 
preferable to employ the mode adopted in the maps of 
Africa and South America ; but in almost all other cases 
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the conical projection, as employed in those of Europe^ 
Asia, and North America, possesses a decided superiority 
over all other methods of projection for geographical maps. 
Its advantages will he most manifest when the parts to be 
represented do not occupy a large extent of latitude, not 
exceeding 20° or 30°, in which case measurements may be 
made in any direction with a very great degree of accuracy. 

It will in every case be necessary for the student to 
decide upon the tw.o parallels at which the cone is supposed 
to enter the sphere, and to determine accordingly the 
centre from which they are to be described. Thus, sup- 
pose it be desired to make a projection for a map which is 
to comprehend Austraha and the adjacent island of Van 
Diemen's Land : since these countries lie between 10° and 
44° of south latitude, it will be desirable to regard the sur- 
face of a cone as coinciding with the sphere at the 20th and 
35th parallels. In this case the middle parallel will be that 
of 27° 30', and the centre from which to describe drdea to 
represent the parallels will be 109° 7' 12" beyond it, or 46° 
37' 12" beyond the south pole. Straight hues drawn from 
this point to the divisions of the degrees of longitude upon 
the 35th parallel (measured off from a diagonal scale 
according to their correct proportion) will then form the 
meridians. In a similar manner a projection may be made 
for a map of any part of the globe. 

(106.) To project a map of England and Wales, If the 
country which it is intended to represent occupy but a small 
extent of surface, not exceeding 8° or 10° of latitude, the 
scale on which the map is to be drawn vrill necessarily be 
larger than in one which is to comprise a more extensive 
portion of the globe. The centre from which the parallels 
should be described, according to the conical projection^ 
would therefore be found in most cases to lie so far distant 
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from tlie reqaired extent of the map, as to render it 
extremely inconvenient to describe curves constituting parts 
of circles with so great a radius. It is hence desirable to 
adopt some mode of tracing these circular arcs by which 
this difficulty will be obviated ; and since in such a map 
their curvature will be very slight, the desired object may 
be accomplished in the following manner. 

Suppose it be desired to construct a map of England and 
Wales, for which purpose it will be requisite to include the 
space comprised between the 50th and 56th degrees of 
north latitude. In the middle point of a base line a b 
(Plate lY. fig. 1) erect the perpendicular c d, which should 
represent the meridian of 2^ west longitude from Green- 
wich, and, assuming a space as the length of one degree of 
latitude, measure off six of these degrees from c towards d, 
leaving between the base hue and the first division a space 
equivalent to 10' of latitude for a small part of England 
which extends to the south of the 50th parallel. Number 
the divisions 50, 51, 52, &c., and through the 51st and 
55th draw lines of an indefinite length at ri^ht angles to c d, 
and therefore parallel to the base a b : then construct a 
diagonal scale (fig. 2) upon the space assumed for the 
length of a degree of latitude, and by the aid of the Table 
(No. III.) ascertain the proportionate length of a degree of 
longitude on the parallels of 51° and 55°, which will bd 
found to be represented by the lines xx^yy. On the line 
drawn parallel to a b, from the point c, through which the 
51st parallel is to pass, set off on each side of the central 
meridian, c d, the spaces ea, ccl^ each equal to the half of 
X X, or half a degree of longitude in that parallel ; and simi- 
larly at the 55th degree of latitude set off the spaces d 6, 
d b\ each equal to half the line y y : then draw the lines 
ab^d h', and the quadrilateral figure thus formed will con* 
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stitute the projection of half a degree of longitude upon 
each side of the central meridian. In order to carry this 
onward to a whole degree on either side, extend a pair of 
compasses between the points a b' or a' b, which will tlius 
measure the diaponal of an entire degree, and, fixing one 
leg at the point e, describe with the radius a V the arc ti^ 
and from the point cf with the same radius the vscff] 
then from the point c with the radius a d (=x x)y and from 
the point d^ with bb* {^=zyy) as a radius, describe arcs 
intersecting the others in the points fif\ e, fi ; join the 
points efi cf\ de, defy by straight lines, aad draw lines 
passing through e/, eff (which will represent mcridiaiis), 
and the projection will then be formed for 1^ on each side 
of c D. 

This process must be carried on upon each side of c d as 
far as the map may require : thus from the points /and e, 
with the same diagonal a 6' as a radius, the arcs ^, h, must 
be described, and intersected by other arcs measuring the 
lines XX, yy; and similarly from the correspondent points 
e', /*. It will be necessary, in the present case, to cam 
this operation on to a distance of 4° of longitude on each 
side of c D, and the lines c/, /A, hk, kn; de, eg, gi,i% 
joining the points thus found, will give the proper degree of 
curvature to the parallels which they represent. As these 
parallels include 4° of latitude, the lines e/, gh, &c., mnst 
be divided into four equal parts, and a space equal to one 
of these parts, or 1°, set off upon each of the meridians 
above and below the parallels already drawn. These diri- 
sions being then joined by straight lines, the intermediate 
and extreme parallels will also be obtained ; the lines form- 
ing the border of the map, and the division and numbering 
of the degrees, will then complete the projection. 

It is scarcely necessary to say that the lines ab^ d V, and 
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;lie various arcs» should only be drawn in pencil, so that they 
nay be afterwards erased. If the projection be made on a 
arge scale> it will be desirable to set oi on the central 
[neridian spaces equivalent only to half a degree of latitude. 
In which case it will be better to measure off the degrees of 
longitude upon the paralleb of 5 1^30' and 54^ 30', forming 
the projection by the diagonals between the quadrilateral 
figures thus obtained, in a manner similar to that already 
done. 

(107.) To project a map of Palestine, Suppose it be 
desired to draw the parallels and meridians for a map of the 
Holy Land, which should embrace, in the direction of lati* 
tude, from the 31st about as far as the 34th degree,- and 
in the direction of longitude, from the meridian of 34° to 
about that of 37°. The middle meridian of such a map will 
coincide with 35° 30' east longitude. 

Draw a base line a b (fig. 3, Plate lY .), and erect in its 
middle point the perpendicular c d. Assume any space to 
represent one degree of latitude, and measure off three such 
spaces from c towards d. Number these divisions respect- 
ively 31°, 32°, 33°, and 34°, for the degrees of latitude 
which they represent. 

Construct a diagonal scale (fig. 4) upon the space 
assumed for the length of one degree of latitude, and ascer- 
tain the proportionate length of degrees of longitude upon 
the parallels of 31° and 34° respectively. These will be 
found (Table III.) to be equivalent to the lines wx,yy. 
From the point c, upon either side of the central meridian 
c D, set off on the line a b a space equal to the half of x x. 
Through the point which marks the parallel of 34° draw a 
line at right angles to c d, and set off on either side of it a 
space equal to the half of y y. Connect the points marked 
A a, B 6, by straight lines, which will then represent the 
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meridians at half a degree distant on either side of the 
middle meridian-— that is, those of 35° and 36°. 

The next step is to carry forward the projectioa to tlie 
further distance of a degree upon either side, in a simili* 
manner to that employed in the projection last described. 
Thus, hj extending a pair of compasses between the poiou 
Aby OT a B, we obtain the diagonal measure of an entire 
degree : then from the point a we describe (with this men- 
sure as a radius) the arc e ^, and from the point b tiie 
similar arc h h' : also, from the points a, 6, respectively, 
the arcs gg', and k Td. Next, from the points a, b, witlis 
radius equal to the line x x ; and from the points a, h mtli 
a radius equal to the line y y (that is, with the respective 
measures of a degree of longitude upon the parallels of 31 
and 34°) ; describe arcs intersecting the others in the 
points m, n, for the lower parallel, and o, p, for the upper. 
Straight lines drawn between the points thus found— that 
is, through o, m, and j>, n, — ^will then represent the me- 
ridians of 34° and 37^9 which is as £ur as the projection 
requires to be carried. If the points a and b be connected 
with m and n, and the points a, h with o and p respect- 
ively, the parallels of 31° and 34° will be obtained, witli 
the slight requisite degree of curvature for each. 

Since the space comprised between the extreme parallels 
represents in the present case three degrees of latitude, eac': 
of the meridians must be dirided into three equal parts, 
and the respective divisions connected by straight lin^ 
drawn from meridian to meridian, which lines will cod- 
«titute the intermediate parallels, or those of 32° and 33^ 
Lines being drawn to form the border of the map, ani 
the degrees being numbered and divided all round, tk 
projection will then be complete.^ 
' ^ After forming the projection in the manner above. deMribed, ii 
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(108.) The principle on which the two last-descrihed 
projections are formed is perfectly similar to that of the 
preceding conical projections, the intersection of the lines 
being in all cases rectangular, and all the diagonals across 
similar spaces being equal to each other. Its onlj deviation 
from the conical projection consists, in fact, in the formaticHi 
of the curved parallels by the junction of a number of short 
straight lines, instead of describing them from a centre 
which would be placed so far off as to occasion considerable 
trouble in ascertaining its exact position, and great incon- 
venience in its application. It constitutes a simple and 
convenient mode of drawing the projection for a map of 
any part of the globe which is not of great extent. As in 
the other conical projections, the degrees of longitude will 
be a very little in deficiency on the parallels which fall be- 
tween, and in excess on those beyond, the two which are 
selected as those upon which the remainder are to be 
formed ; and it will therefore be desirable, for reasons simi- 
lar to those previously stated (Art. 96), to select for this 
purpose two parallels which are as nearly as possible equi- 
distant from the central and extreme latitudes to be com- 
prised in the map.^ 



may be desirable, in drawing the border lines round the map, to include 
a narrow space (equivalent to about 5' of latitude) to the south of the 
Slst parallel, and to take off a similar (or rather greater) space from 
the upper part of the projection, so as to make the map embrace from 
about the latitude of 30'' 55' to 33" 50'. It will be seen, on exaroina- 
tion, that this is the plan commonly pursued in maps of the Holy 
Land. Or the map may be extended northward to a short distance 
beyond the 34th parallel, as may be thought desirable. 

^ In the case of so small a country as Palestine, which embraces 
less than 3** of latitude, it is sufficiently exact for all practical pur- 
poses to take the extreme parallels north and south as those upon 

H 



^«^n-^^^w«v 
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Where this projection is made for an extent equivalent 
to 8° or 10° of latitude, it maj perhaps in some cases be 
adyantageouslj modified, after the parallels have been 
drawn, by setting off upon eacA of them the proportionate 
length of a degree, or half a degree, of longitude, ascertain- 
ing this from the Table of Degrees of Longitude and the 
diaironal scale, and then formins: the meridians by lines 
jo^g the division, thus marked npoa ei.ch parallel, in a 
manner similar to that described in Arts. 100 & 102. The 
meridians will in this case become lines curved slightly from 
each side of that occupying the middle of the map. The 
degrees of longitude will thereby be made of their proper 
length upon each parallel, but the simpUcity of the conical 
projection will be lost, and the usual evils complained of in 
such maps (Art. 95) will be in some measure incurred. 
But it is needless to dwell longer upon these kinds of pro- 
jections, which we believe the student who has examined 
the preceding examples will experience no difficulty in 
applying to any^of the purposes he may require. 

which to construct the projection ; the deficiency of measure on the 
intermediate parallels heing so trifling that it may be disregarded, 
unless the map he drawn upon a very large scale, in which case the 
parallels of 31° 30' and 33° 30' might be advantageously substituted 
for those of 31° and 34° in obtaining the requisite data for the 
parallels and meridians. 
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CHAPTER XI. 
MAPS {continued) — dbvblopement op a cylindrical 

SURPACB MERCATOR's PROJECTION. 

(109.) Were we only to consider maps in reference to 
their application to geographical purposes, the preceding 
chapter might terminate our inquiry into the modes of pro- 
jecting them: but there is another and most important 
purpose for which they are required — that of navigation — 
the wants of which are not satisfied by any of the pro- 
jections which have yet been described. 

The navigator guides his vessel between any two places.,by 
sailing along a line which corresponds in direction with one 
of the points of the compass. We have seen (Art. 17) that 
the cardinal points are determined, in reference to the 
whole earth, by the points in which a meridian, and a great 
circle which is perpendicular to the meridian and passes 
through the zenith, meet the rational horizon.^ Since all 
the meridians are great circles of the sphere, and all pass 
through the poles, the north and south points at anyplace 
on the globe always correspond to the north and south 
points of the earth; but not so the east and west points. 
The east and west points at any place are always indicated 
by a line which crosses the meridian at right angles, — that 
to the right hand of a spectator facing the north being the 
east, and that to his left the west point. Since the equator 
is a great circle which intersects all the meridians at right 
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angles, the east and west points at any place situated under 
it correspond to those of the earth in general : bat at all 
other places, the absolute direction of those points, and 
therefore of all the others comprised between tbem and 
the north and south points, is different ; for as the east and 
west points are always determined by a line at right angles 
to the meridian, and the distance between the meridians is 
constantly diminishing as they approach the poles, a line 
continued from any place in the direction of those two 
points must always preserve the same distance from the 
pole, and will therefore not be a great circle of the sphere, 
for the equator is the only great circle which is at an equal 
distance from the poles (Art. 13). 

These differences produce results which are of great im- 
portance to narigation : if a vessel under the equator sails 
continually in an east or west direction,' her course will 
describe part of a great circle. In like manner, a vessel 
which sails constantly in a north or south direction will 
describe an arc of the meridian, also part of a great circle 
of the globe. If she be sailing in either an east or west 
direction, without being under the equator, her course being 
necessarily always at right angles to the meridians which 
it crosses, she will describe part of a parallel of latitude 
(Art. 1 9), but not an arc of a great circle. But if she be 
sailing for a length of time in any other direction than that 
of one of the cardinal points, her course on the globe will 
not form an arc of a circle of any kind, but will constitute 
a spiral curve, of which the essential property is that it 
intersects all t&e meridians at the same angle. Such a line 
is called a rhumb, or loxodromic line : that it does not form 
part of a circle is rendered evident by considering that a 
circle, whether great or small, which was drawn obliquely 
to any one meridian, would intersect all the other meridians 
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at unequal angles, and therefore would not represent the 
same point of the compass on each. 

Now in all the projections which have yet been de- 
scribed, the direction either of the north and south, or of the 
east and west, points (that is, of the meridians, or the lines 
at right angles to the meridians), and in many cases that 
of all the cardinal points, is represented by curred lines ; 
and it is therefore obvious that on such maps the course 
of a vessel would in almost all cases be represented by a 
curved line also. In all cases similar to the latter of the 
instances we have supposed, (that is to say, in which a 
ship's course did not lie either in a due north and south, 
or east and west, direction,) the line which she described 
could only be traced by continually laying off from the 
meridians under which she passed a line at an angle equal to 
that made with the meridian by the point of the compass 
on which she was sailing. It would in many cases be ex- 
ceedingly difficult to draw such a line, and as the navigator 
constantly requires to lay down on a map the track "which 
he has been pursuing, and also to see the hearing of other 
places from that which he occupies (or the point of the 
compass on which they are situated), in order that he may 
be enabled thereby to direct his course, the main purpose 
which he requires a map to serve is that of enabUng him 
to represent correctly by a straight line any rhumb or 
point of the compass. Since this line must cut all the 
meridians at the same angle, it is obvious that the required 
object can only be attained by representing the meridians 
as straight lines parallel to each other, in which case any 
line drawn across them will cut them all at the same 
ongle. 

Such, accordingly, is the method pursued in Mercator's 
projection, in which the meridians are all drawn as straif' 
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lines perpendicular to the equator, and at equal distances 
from each other. The parallels are represented by stndglit 
lines parallel to the equator, and also, like it, at right angles 
to the meridians. Now we have seen that on the globe 
the degrees of latitude are equal to each other (excepting 
as regards the shght difference arising from the earth's 
figure not heing exactly spherical), and that the degrees of 
longitude diminish as they recede from the equator in tbe 
proportion which the cosine of the latitude hears to the 
radius of the equator, or as the radius is to the secant of 
the latitude (Art. 65) ; and since, in the present projection, 
the meridians are drawn at equal distances through their 
whole length, and the degrees of longitude therefore made 
throughout equal to their dimensions upon the equator, it 
hecomes necessary, in order to preserve a doe proportioD 
hetween them and the degrees of latitude, to increase th 
length of the latter in a corresponding ratio. 

(110.) The theory of Mercator's projection consists, in 
fact, in regarding the glohe as circumscrihed hy a cylinder, 
which touches the sphere at the equator : if we then sup- 
pose the hollow interior of the sphere to he inflated, and 
its surface made to expand uniformly in every direction 
until it touched the interior of the cylinder, the parallels of 
latitude would become circles inscribed vnthin the cylinder, 
and the meridians would 'be lengthened out into straight 
lines parallel to each other, and in the direction of its 
length. If the cylinder were then cut open along one of 
these meridians, and spread out or developed into a flat 
surface, the inside of it would represent the parallels and 
meridians for a map of the world on Mercator's projection. 

(111.) In order to form this projection, it is necessary 
to ascertain the increased length of a degree of latitude, or 
that measured upon the meridian, which is proper to each 
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parallel. We have seen that this is in the same proportion 
as that in which the degrees of longitude diminish upon 
the globe, or as the radius of the equator is to the secant 
of the latitude. If, therefore, we assume V of the equator 
(or r of longitude) as the radius of a circle, we have this 
proportion ; radius : the secant of the latitude : : the 
length of 1' of longitude : the length of 1' of latitude at 
the given parallel. Since the first and third terms in this 
proportion are equal, the second and fourth will of coarse 
be so likewise, and therefore the length of a minute of 
latitude at any parallel will be expressed by the number 
which is given as the natural secant of that latitude in the 
Trigonometrical Tables ; the Tables of Natural Sines, &c., 
being calculated to a radius taken as 1. Bj adding to- 
gether the secants of 60', we shall have the whole length of 
one degree of latitude, and thus by the continual addition 
of the secants of each minute we may obtain the whole 
number of minutes of the equator corresponding to any 
number of degrees measured upon a meridian. A table 
thus constructed is called a Table of meridional parta^ or a 
table of increasing latitudes ; and by means of a table thus 
formed, Edward Wright, an Enghsh mathematician, ex- 
plained, in the year 1599, the principles on which the 
chart bearing Mercator's name might be constructed, — 
Mercator himself, who first published his chart in 1566, 
having never made public the mode by which he had con- 
structed it. 

A table thus formed, although sufficiently correct for all 
practical purposes, does not, however, give exactly the 
true length of the increased meridian, for the cosines of 
latitudes which differ only by 1' are not exactly equal, and 
the secants of such do not increase in any regular propor- 
tion; and it was subsequently shown that the increased 
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meridian is analogous to a scale of logarithmic tangents of 
half the complements of the latitudes.^ Tables of men* 
dional parts for every successire minnte of latitade have 
heen long since calculated by the latter prc^rartion, and 
£rom such is derived the Table (No. lY.) gircD at the end 
of this volume, which shows the number of miDntes of lon- 
gitude comprised between the equator and every degree of 
latitude up to 89^.^ A slight difference in the length of 
the increased meridian is also occasioned by the deviatioii 
of the earth from a true spherical figure ; we have accord- 
ingly added to the Table a column showing the length of 
the increased meridian on the supposition of the spheroida} 
figure of the earth. The use to be made of this Table will 
be seen in the construction of a map on the principles 
which have been explained. 

(112.) To draw the Parallels and Meridians Jhr a Map 
of the World on Mercator^s Projection. Draw a line, a b, 
(Plate y. fig. 1) of any length to represent the equator, 
and, assuming a space for 10^ upon that circle^ set oif 
thirty-six such spaces upon the line drawn: the whole 
extent comprised within these divisions will then be 360^ 
or the circumference of a great circle. At the extreme 
divisions raise the perpendiculars at^, h b', which will re« 
present the outer meridians of the map. 

Now, by the properties ef the projection, the pandlels 

^ This was first ascertained by Henry Bond, about the year 1645. ■ 
' Since an arc of 90° has no secant, it is obTioas that these tables 
cannot be carried iup as far as 90°, or to the position of the pole, 
which is in fact at an infinite distance ; so that a whole hemisphere 
cannot be comprised within the limits of Mercator's chart. It is, 
however, never requisite in practice to go beyond the 80th parallel, 
since that latitude constitutes the limit of our knowledge of the lands 
on the surface of our globe. 
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are to be re|»reseiited by straight lines parallel ta the equa- 
tor> and placed at distances from it which increase in pro- 
portion as the spaces comprised between the meridians 
dimiiiish upon the sphere (Art. 109). To find the distance 
of the parallel of 10% therefore, refer to the Table (No. IV.)* 
by which it appears that 603 meridional parts (or minutes 
qfths equator) are comprised between the equator and that 
parallel. Now, since each of the division^ measured off 
upon the equator represents 10% it of course contains 600'; 
if, therefore, we increase one of these spaces by 3', we shall 
have the correct distance of the parallel of 10° from the 
equator. It will facilitate the measure of these small 
quantities if we construct a diagonal scale, c d f e (fig. 2), 
upon the spac^ assumed as 10% in a similar manner to 
that formed in a previous instance (Art. 97) ; the diago- 
nal divisions of the lines c e, d f, will each represent 100 
parts, and the divisions of the line c d will divide them 
into tens ; and by careful measurement there will be no 
difficulty in setting off from it even smaller quantities. 
When the length of 603' of the equator has thus been 
ascertained, it must be set off from the point a on each 
side of the equator towards a and a', and from the point 
B towards h and h' : straight lines drawn between the 
points thus found, as from 10 to 10 (both north and 
south of the equator), will then represent the tenth parallel 
of north and south latitude. 

In a similar manner, the parallel of 20^ will be found by 
the Table to be 1225 meridional parts from the equator: 
this distance, consisting of two of the equal divisions 
of lO*' on the equator, with the addition of '25 parts 
(600 X 2 + 25 = 1225), must also be ascertained, by adding 
the 25 parts (taken from the diagonal scale) to two of the 
divisions of the equator, and then set off from the points 
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A and B towards a a! and blf. Lines drawn through the 
points thns determined, as 20 20, will then be the paralldt 
of 20^ north and south latitude. The distance of the 
parallel of 30^ will similarly be found to be 1888 parts 
(=600x3 + 88), the length of which must be in like 
manner set off from a and b, and lines drawn between th»e 
points 30 30 to represent that parallel : and so on for the 
rest of the parallels. 

The points through which to draw lines to represent the 
Tropics and Polar Circles will be found in a similar man- 
ner, bj setting off from the equator the number of meri- 
dional parts given in the Table for the latitudes of 23|*^ and 
66^°. If the parallels' be drawn to the 65th degree of south, 
and the 80th of north, latitude, as in the Plate, the map 
will comprise nearly all the known lavid on the surface of 
the globe, although it may be extended further on each side 
of the equator at the pleasure of the student. 

Straight lines drawn perpendicular to the equator, 
through each of the divisions of that line^ and extending to 
the extreme parallels north and south, will constitute the 
meridians at 10^ apart. Any one of these may be chosen 
9S a first meridian, and it is usual to make the meridian of 
Greenwich, which serves for this purpose, correspond with 
that in the middle of the map ; in which case the extreme 
meridians will each be 180° distant from that meridian, 
measuring on the one side east, and on the other west, lon- 
gitude.^ The meridians should be numbered on the out- 

^ The Belection of the particular line to be used as repreaentiog 
the meridian of Greenwich may be advantageously varied according to 
the special purpose which the map is required to serve. For the 
ordinary purposes of a Map of the Worlds no better arrangement can 
be made than that above suggested ; but if it be desired to exhibit 
more fully the aqueous portion of the globe, and to siiow the con- 
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of the map, 10, 20, &c., on each side of the first 
meridian, and the parallels on each side of the equator: 
the spaces between the paaraUels and meridians being then 
dtnded ronnd the border into single degrees (or, if the 
node be very small, into spaces represaiting two or more 
degrees), the projection will be complete. In thus dividing 
the spaces between the parallels, it should, however, be 
particularly observed that each degree must be accurately 
measured off from the equator, according to its distance 
as given in the Table of meridional parts: thus, to 
divide the space between 60° and 7QP will not give the 
position of die 65th parallel, for the ratio of increase is 
continnally greater as the distance from the equator in* 
ereases. Finally, it may be observed that if the projection 
be Bot made of a large size, it will be sufficient to draw the 
meridians and parallels at 20° instead of 10° apart ; still, 
however, taking care to ascertain from the Table the true 
distance of each degree of the latter from the equator. 

(113.) Mercator's projection, although chiefly valuable 
from its application to the purposes of nautical maps, or 
eharU, is nevertheless frequently used for geographical 
representations either of the whole or a part of the earth. 
The same principles and mode of construction are of course 

tinuitv and vast extent of its waters, it will be desirable to make the 
extreme meridiah on either side represent that of 20** west of Green- 
wich, in which case the middle meridian would be that of leo** east. 
It is frequently found desirable, in a map of the world on Morcator't 
projection, to extend its limits in the direction of east and west 
beyond the measure of 360°, — that is, to repeat at one extremity of 
the map a portion of the countries (comprised within ten or more 
degrees of longitude) which have been shown at the other extremity, 
thus making one end of the map overlap the other, for the sake of 
exhibiting the continuity and relative bearings of all the different 
portions of land and water. 
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applicable to it, whether it be made to comprehend a>large 
or a small portion of the globe ; and in making use of tm^ 
thus projected, the student should be especially careftd to 
obserre the defects which of necessity belong to them. 
From the true proportions being preserved througlidtttr 
between the meridians and parallels^ the figpuvs of 'thi& 
objects delineated on it are in every part correct ; bii€ as 
the lengths of the degrees (both of latitude and longitude) 
at a distance from the equator are enormously exaggerated 
beyond their true magnitude, -the we* of the objects in 
those parts of the map are increased accordingly,— so that 
the whole map gives a most inaccurate notion of the Tela* 
tive magnitude of different parts of the globe. Thos, in a 
Map of the World drawn on Mercator's projection, theisiie 
of Greenland (between the 60th and 80th parallels) aj^aars 
to be nearly as great as that of South America, which 
extends between the 12th parallel of north and the «56tk of 
south latitude. From the inequality of the spaces which 
represent degrees upon the meridians, and the exaggerated 
size of those upon the parallels, no one scale of measure- 
ment can be applied throughout the map ; and the distance 
between any two places upon it can therefore be only ascer- 
tained by the aid of numerical calculations. 

None of these defects, however, at all detract from the 
great utility of Mercator's projection as the basis of nauti- 
cal charts, this utility consisting in the fact of a straight 
line drawn through any part of it intersecting all the meri" 
diana at the same angle, thereby showing correctly all 
the relative bearings, and enabling a ship's course to be 
readily laid down, on whatever point of the compass she 
may be sailing. This property, which had hitherto been 
a desideratum in navigation, rendered its invention one 
of the most remarkable and useful events of the sixteenth 
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century, and has deservedly consigned to immortality the 
names of those who were engaged in its first construction 
and subsequent improvement. 

(114.) Although not rendered (strictly speaking) requi- 
site by the immediate purposes of the present work, it may 
be desirable, while describing the construction of Mercator's 
Chart, and its important uses in navigation, to add a few 
remarks on the subject of Great -Circle Sailing, to which 
attention has been extensively directed of late. 

It is well known, as remarked in a preceding page (Art. 
62), that the shortest distance between any two points on 
the sphere is measured by the arcf of a great circle passing 
through th^. If a vessel, therefore, in passing from the 
(Hie point to the other, could sail continually on the line of 
a great circle joining the respective points, she would pur- 
sue the shortest possible course, and would accomplish the 
voyage (other circumstances being equal) in the smallest 
amount of time. And should it (as may often happen) be 
impossible to follow absolutely and undeviatingly the direc- 
tion of a great circle, still, the more nearly she can keep to 
such a eonxse between any two given pomts, by so much 
wiU she approximate towards the directest line, and shorten 
the distance accordingly. The truth of these propositions 
is obvious ; but their appHcation in the practice of naviga- 
tion involves an apparent difficulty, — though one that may 
be readily overcome, — ^from the fact that on a Mercator's 
Chart (which alone shows correctly the relative bearings of 
places, and is therefore the only one suited to the purposes 
of the navigator), the equator ancl the various meridians are 
the only great circles which coincide with rhumbs, and 
which are represented by straight lines. All other great 
circles on the sphere become represented by curvilinear 
lines on the chart, and the direction (or bearing) which a 
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aliip must pursue ip following their courses can only be 
found by continually ascertaining tjie angle of their intersec- 
tion with the successive meridians under which they pass. 
The bearing' of a great circle's course (excepting only in 
the cases of the equator, or of a meridian) is, in fact, oon- 
tinually varying ; while it is the essential property df a 
rhumb line that it intersects all the meridians at the same 
angle, and is always represented by a straight line upon the 
chart (Art. 109). 

In all cases, then, excepting the rare ones where the two 
points between which a ship's course lies are either directly 
north and south, or else are both of them exactly under the 
line of the equator, a straight line drawn between them on 
the chart does not represent an arc of the great circle by 
which they are connected, and therefore fails to show the 
successive bearings which it is necessary for the ship to 
pursue in order to follow such a course. But in order to 
facilitate the practice of Great-Circle Sailing, Tables have 
been constructed which show, with the aid of a trifling me- 
chanical measurement, the requisite bearings, and enable 
the desired course to be readily followed.^ 3y means of 
these Tables, the track of a Great Circle between any given 
points may also be traced on the chart with comparative 
faciUty, and the length of distance which it passes over be 
easily computed. 

The saving in the amount of distance passed over which 
is accomplished by Great-Circle Sailing, as compared with 
the ordinary practice of Mercator's (or Rhumb) Sailing, is 
in many cases very considerable, and is equally great when 
the ship has to contend against adverse winds, and is con- 
sequently obliged continually to change her tack, as when 

^ Tables to facilitate the practice of Great- Circle Sailing, &c., hj 
h T. Towson. London, 1852. 
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she is enabled to pursue more nearly a direct course. Thus, 
in the case of a voyage from the mouth of the English 
Ghaimel to New York, supposing a due west or adverse 
wind to last during the entire voyage, and presuming the 
ship to advance at the rate of 150 miles a day, the length 
of time occupied by her following throughout the tack 
Buearest to the rhumb course (or that which would be pur- 
sued in the ordinary practice of navigation) would be forty- 
nine days, while by pursuing the tack nearest to the great- 
circle course the time would be diminished to forty-three 
days eight hours ; — the distance passed over being in the 
former case 736 i miles, and in the latter 6488 miles, a dif- 
ference of 873 miles in favour of the great-circle course. 

The saving of distance (and consequently of time) is still 
greater in cases where the difference in latitude, as well as 
the meridional difference, between the two points is more 
considerable than in the instance here referred to. But in 
many such cases to follow rigidly the great-circle track 
would carry the vessel into latitudes so high as to be unfa- 
vourable for navigation, and hence it is often found desirable 
to follow a partially intermediate course, or to act on 
the principle of '' composite great-circle sailing," as it is 
termed ;-*~that is, to fix a maximum latitude, upon reaching 
which the ship's course may be conducted for a time by the 
rules of parallel sailing, the other portions of her voyage 
being made on, or as nearly as possible on, the track of a 
great circle. But for fuller details on these points the stu- 
dent must consult works treating directly on navigation, 
such as have been already referred to.^ 

^ See Notes to pages 39 and 126. 
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CHAPTER XII. 

PRACTICAL 8UGGB8TION8 ON MAP-DRAWING. 

(115.) The inquiries hitherto pursued in this work kve 
related chiefly to the principles involyed in the suhject of 
map-drawing, and to the mathematical laws hy which ail 
representations of the earth's surface upon a plane must be 
regidated. Afler. having formed the projection of his m^ 
by one or other of the methods which have been desciibed, 
the next business of the geographer is to draw upon it the 
details of land and water, &c., embraced \nthin the portioc 
of the globe which it is intended to represent. The student 
of geography (who uses maps chiefly as an exercise, and 
as a means by which to acquire a knowledge of hia subject^) 
will probably use for this purpose some map of similar cha- 
racter to that which he is desirous of drawing, making the 
one serve — ^more or less directly — as a copy for the other. 
In doing this, he should be aware that it is by no means 
requisite for the map which he proposes to follow to be of 
the same scale of dimensions as that which he is about to 
draw, or that it be even constructed on a projection of a 
similar kmd. The parallels and meridians, the only true 
test of comparison, must serve as the land-marks (so 
to speak) by which to transfer from one map to another 
the coasts, rivers, mountains, towns, or other features, 
which may be delineated upon either. 

Whatever features of land or water mav fall within the 
space comprised within any two consecutive parallels and 
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meridians of the map used as a copy, should be repre- 
sented upon the ntnilar space contained in the map vfldch 
is in process of beii^ drawn ; and the smaller the cor- 
respondent spaces upon each, the more accurately can the 
delineation be made, as the consequent greater proximity of 
the parallels and meridians will afPord to the eye a more 
constant means of comparison. Hence, in drawing from 
one map on to another, it is usual to divide the spaces on 
eaiA into single degrees (or e?en half or quarter degrees, 
or yet smaller subdiyisions, as the case may require), by 
means of pendl^lines lightly drawn, so that they may be 
erased without injury to the drawing when they have 
aerred their temporary purpose. 

(116.) Proceeding on the principle above referred to, 
the student may either enlarge, or reduce, the scale of 
any map which he is desirous of following as a copy — 
always taking care that whatever comes within the space 
comprised between certain parallels and meridians on the 
one must be shown in the similar space on the other, 
though the oorrespondent spaces may be of widely different 
dimensions. But it is always desirable to avoid enlarging 
maps, because any errors^ of delineation which may be 
oontmned in the original will of necessity be transferred 
thence to the copied drawing, and will run the risk of 
being greatly exa^erated in the process. In reducing 
maps, on the other hand — ^that is, in using a map on a large 
scale as a copy for one to be drawn of smaller proportions — 
any errors in the former become diminished in the process, 
and a much more truths result is obtained, even though 
the dioiinution of scale may make it requisite to omit some 
of the minuter details of the work. It will, indeed, be 
found easier to reduce a map, or to draw from a large scale 
on to a smaller one, than to follow as a copy one on a scale 

I 
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similar to the drawing about to be made, because in the 
former case the eye more readily catches the salient points 
of the coast, the bends of the rivers, and other prominent 
features, owing to their enlarged size, and is enabled to 
transfer them with the greater fidelity to the reduced 
drawing. 

Again, in drawing any map, as Europe^ for example, the 
student may find it desirable to make use of several differ- 
ent maps as data from which to copy its various portions. 
Thus, he may use separate maps of £ngland, France, Italy, 
or any other countries, as materials from which to fiU up 
the respective parts of liis drawing — ^it being for this pur- 
pose immaterial on what kind of projection they have been 
constructed, so long as the parallels and meridians are 
always used as the true data of comparison.^ 

(117.) Turning from the consideration of maps as mere 
geographical exercises for the learner, to the subject of 
their higher quaUties and value, we find them associated 
with scientific inquiries of the greatest interest ; and we may 
express regret that the kind of labour which the productioa 
of realfy good maps involves, and the critical discrimination 
which selects and combines the various data upon which 
they are based, are so little appreciated by the majonty 
even of those to whom the casual use of maps is most 

^ In map-drawing, the oatline of the countries, rivers, and other 
features, should first be sketched in with the pencil only, and what- 
ever colouring it may be intended to apply to it should be done while 
in this state, as to attempt to colour it after having been drawn in ink 
would involve the risk of washing-up the ink (especially in the case of 
Indian ink, which it is always preferable to use), and so defacing the 
drawing. The hills should be shaded either with sepioy or vnih a 
light tint of Indian ink, the shape and direction of the ranges having 
been first dravim in with the pencil. 
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familiar. A good map is a geographical document of the 
highest value, and represents an amoimt of labour of more 
various description — some of it of a kind which involves 
scientific acquirements of the first order — than is, probably, 
to be found combined in any other document whatever^ 
The labours of the astronomer and the mathematician, of 
the land-surveyor and the hydrographer, the observant 
traveller and the statistician — ^to make but a passing refer- 
ence to the too often more merely mechanical labour of 
the majp'fnaker — are represented in the conventional signs 
and marks by which it is covered, and the information 
-which it professes to convey. 

The most precise and complete elements for a geographi- 
cal map are found in topographical surveys, the details of 
which may be abridged, condensed, and reduced into such 
form as the geographer may specially require. Thus, he 
may be desirous of drawing a map to illustrate more espe- 
cially iht physical features of a particular tract of country 
— ^to show the form and connection of its mountain-ranged 
-—or to illustrate its hydrography. Or he may wish to de- 
lineate more particularly its artificial divisions — ^its counties, 
townships, or parishes — its towns, villages, and hamlets. 
For all of these purposes a really good topographical survey 
affords the best and completest materials. If every portion 
of the globe had been actually surveyed in such a manner, 
the making of maps would be a task much simplified, and 
would, indeed, become to some extent merely mechanical — 
although even then the labour of selection would require the 
exercise of critical judgment and discrimination. 

Few countries, however, present us with sources of in- 
formation such as those above referred to, and, in regard to 
most parts of the globe, the best maps which we possess have 
been compiled firom a variety of materials, amongst which 
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the itinermiei of obseirant traTeOerSf combined with the 
ascertained latitudes and Icmgitodes of a few leading points, 
hold a prominent place. By carefollj estimating bis rate 
of trayelj and observing with a compass the direction of his 
route, and the bearing of conspicnons land-marks on either 
side, the explorer of any little-known region accumulates 
information, which, in the hands of the practised miq>- 
maker, often supplies the means of the first delineation of 
its surface ; a delineation which becomes the more complete 
as the number of such routes, starting from different loca- 
lities, and intersecting one another at Various known points, 
is greater. 

Again, the maritime surreys carried on in different parts 
of the world, both by our own and foreign goyemments, 
furnish us with accurate delineations of the coasts of many 
regions, the interior of which is only known by vagae and 
indistinct native reports, or by the occasional visits of 
adventurous travellers. And the podtive knowledge of any 
one or more points (as a mountain-peak, or a prominent 
headland) as fixed sites — that is, the knowledge of their 
true latitudes and longitudes — enables numerous other 
positions to be deduced, with greater or less accuracy, 
according to the kind of observations which have been 
made from them. 

(118.) It is, then, the business of the geographer, in 
preparing a map of any country, to consider carefully the 
materials at his command, to ascertain their relative value 
and trustworthiness, to compare and combine them in such 
manner as he may find requisite, and, in fine, to compile 
from them the best delineation for which — as a whole — 
they alTord the means ; always bearing in mind the parti- 
cular nature of the object which his work is designed to 
accomplish, and which may (as already remarked) make it 
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requisite to give especial prominence to a certain class of 
features. The use of maps in illustration of different sub- 
jects is almost infinitely varied in its application ; and the 
frequency with which they are employed in the present day 
for epeeial ^stead of merely general) purposes is favourable 
evidence of a more extended appreciation of their true 
utility and their real value — ^both as an adjunct to geo- 
graphy, and for various purposes more or less connected 
with that science. Thus, by the aid of colouring, combined 
with particular styles of engraving or lithographic drawing, 
we have special maps to illustrate particular subjects of 
physical geography, as currents, tides, winds, rains, and 
other atmospheric phenomena, — ^as well as maps to exhibit 
the localities of particular industrial pursuits, the compara- 
tive densities of population, the ratios of crime, and, in 
fact, the loeaUud details of almost every phenomenon of 
social life. 

(119.) In estimating the comparative merits of different 
maps, the student who has perused, and maturely consi- 
dered, the above remarks, will, we trust, see the necessity of 
exercising a criterion of judgment very different from that 
which is too commonly employed. It is no evidence of 
the value of a map that it is fldl of names, and may thus 
appear, at first sight, to possess a laborious completeness. 
On the eontrary, the presumption lies in most cases the 
other way, and the mere numerical abundanee of the names 
will very often be found to be in an inverse ratio to their 
critical value. 

The really best maps (and especially the maps most 
adapted for educational purposes) are those in which the 
names, — ^whether few or many in number, — ^have been 
selected veith care, and so arranged as to combine with the 
other features of the work in presentmg clear and d^nite 
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informatioiL concerning the geography of the countries 
which they profess to represent. It is the commoii fiudt 
of maps that they attempt to teach too much; and an 
almost equally common fault, that they are put together in 
almost entire disregard of sound geographical criticism, and 
in defiance of the simplest standards of comparison. It is 
an absurdity to see, in a Map of Asia, the banren and frozen 
plains of Siberia covered over with names in a similar 
manner to the populous plains of China and India ; as, in a 
Map of the World, it is equally absurd to observe but litdc 
(if any) difference between the comparative abundance of 
the names written around the shores of the Mediterranean, 
and those spread over the deserts of Northern Africa and 
Arabia. 

The truth is, that no name whatever should be written 
upon a map unless there be a positive reason for its being 
thus written ; so that it may have a real purpose to serve, 
and that a purpose connected with the general or special 
objects of the map in question. It is the amount of inform- 
ation brought to his task, and the skill exhibited in the 
judicious selection and arrangement of his matter, that 
mark the difference between the geographer and the mop- 
maker — a difference often of wide extent. 

(1 20.) In drawing any number of maps — especially in a 
case where they are designed to form parts of a general 
series — it is always desirable to preserve as great an 
equality of scale as possible ; for maps of different coun- 
tries drawn to various scales of measurement are sure 
to give erroneous notions of their relative magnitude, espe- 
cially to learners. Thus, in a series of maps of the conti- 
nental divisions of the globe, of the principal countries of 
Europe, or of the counties of England, great and obvious 
advantages would in either case result from the facility of 
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comparison between different membersf of the series, if a 
positive uniformity of scale in the objects delineated were 
preserved throughout, — advantages 30 great as to more 
than counterbalance the inconvenience felt from some of 
them occupying a larger sheet of paper than others. And 
in cases where perfect uniformity of scale is unattainable, 
the same advantages might be in some degree realised by 
delineating the smaller countries (in such cases as Greece, 
and other instances in which their importance rendered it 
desirable) on a scale which bore a fixed ratio to that of 
otber members of the series, — that is to say, on a scale 
which was exactly double, or three times, or which bore 
some definite proportion to, that of the maps representing 
countries of larger superficial extent. This consideration 
is deserving of especial regard in relation to maps used in 
school tuition, for, in some of the most popular collections 
of maps, scarcely any two of the series are drawn on the 
same scale, their dimensions in this respect having been, in 
fact, treated as a mere matter of accident, and made entirely 
subsidiary to the map-maker's convenience.^ 

(121.) In terminating our inquiry into the mathematical 
principles involved in those relations of geography which 
we have been engaged in considering, it may be finally 
observed that they constitute a portion of the subject 
which cannot be too carefully studied — too fully investi- 
gated — or too extensively applied in practice. The 
foundation of all Geography is furnished by the exact 

' The justice of the remark on this subject made in a former 
edition of the present work (1843) may be assumed as admitted, from 
the fact of the appearance, during the interim, of more than one 
collection of maps in which the defect complained of is in a great 
degree remedied. But in the majority of instances the evil still 
exists. 
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representation of loeaUtiu; and if some of the detaik 
given in the present Tolume may seem in themselres to be 
deficient in that combination of iniereit with utility which 
we would claim for erery part of our subject, the student 
must regard the former of these qualities ps attaching to 
them from the consideration that they constitute the only 
safe basis of the elevation from which he can view the phy- 
sical diversities of our planet, and the pohtical, moral, and 
social features of its inhabitants.^ 

^ The first of the foUowing Tables is taken chiefly from SSr J, 
Herschel's 'Outlines of Astronomy' (4th edit., London, 1851), the 
comparative distances of the planets from the sun, and of the satellites 
from their primaries in radii of the latter, having been converted into 
English miles. Tables XL and lY. are from Mendoza's Tables for Navi- 
gation and Nautical Astronomy (London, 1809), and Table III. is cal- 
culated from one given in Dr. Pearson's Introduction to Practical Astro- 
nomy, computed from a formula given by Lieut.-Ck>lonel Lambton. 
To these has been added a fifth Table, which shows the superficies of 
each zone of the globe which occupies a breadth of 1** of latitude : 
this has been calculated upon the geometrical principle that the snr- 
hce of a spherical zone is to the area of the sphere as the distance of 
the parallels which bound it (or the difference betvreen the sines of 
the latitude of each parallel) is to the diameter of the sphere. This 
Table will be found extremely useful in calculating the dimensioaa of 
any part of the earth ; for it is obvious that the part of a zone which 
is comprised between any two meridians vnll bear the same relation 
to the entire zone which the difference of longitude does to the entire 
circumference, and thus by observing the number of degrees of lati- 
tude and longitude vrhich any country occupies, and aseertaining' from 
the Table theur value in sqnare miles, the whole extent of its surface 
may be readily and accurately found. In a similar manner, the 
relative proportion of land and water contained in any zone of the 
earth's surfiEice, or in its whole extent, may be ascertained. 
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TABLE I. 



PRINCIPAL ELBMENT8 OF THE SOLAR SYSTEM. 



1.— SUN AND PRIMARY PLANETS. 





Eqaatorul 








diamtten 


Mem distanees 


Periods of rerolution 




in English 


from the sun, in 


round the sun, in 




miles. 


English miles. 


mean solar days. 


The Sun . • . 


882^0 






Planeti, 








Mercury ... 


3,140 


36,784,000 


87-969 


Venus . . 






7,800 


68,734,000 


224-701 


Earth . < 






7,926 


95,025,000 


365-256 


Mars « . 






4,100 


144,789,000 


686-979 


Flora . . 






. • 


209,215,000 


1193-249 


Victoria . 






• • 


221,872,000 


1303*148 


Vesta . . 






? 250 


224,362,000 


1325147 


Iris • . . 






• . 


226,652,000 


1345*403 


MetU . < 






• . 


226,815,000 


1346*940 


Hebe . , 






• . 


230,541,000 


1380*184 


Parthenope 






• • 


232,480,000 


1397-719 


Astrsea . * 






• . 


244,884,000 


1511*095 


Egeiia . . 






•• 


245,009,000 


1512*217 


Irene • . 






• • 


245,630,000 


1517*975 


Juno • . 






? 79 


253,796,000 


1594-296 


Ceres • . 






? 163 


263,034,000 


1682125 


Pallas . . 






• a 


263,491,000 


1686-510 


Hygeia. , 






. . 


296,562,000 


2020-761 


Jupiter . . 






87,000 


494,394,000 


4332-585 


Saturn . , 






79,160 


906,423,000 


10759219 


Uranus . . 






34,500 


1,822,807,000 


30686-821 


Neptune . 






41,500 


2,854,247,000 


60126-710 
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TABLE I.-^eontinued. 

PRINCIPAL BLEMBNT8 OF THE SOLAR ST8TSM. 





2 


.—SATELLITES. 






Names. 


Diameter* 

in English 

mile*. 


Mean distance 
English miles. 


Periods of revolution 

round their PriDaaries, 

in mean solar days. 




The Moon. 


2153 


237,000 


27-321 




Satemtet of Jupiter. 










Ist. 
2nd. 
3rd. 
4th. 


2508 
2068 
3377 
2890 


263.000 

418,000 

667,000 

1,174,000 


1-769 

3*551 

7154 

16-688 




Satemtet qf Saturn, 










1st. 

2nd. 

3rd. 

4th. 

5th. 

6th. 

7th. 

8th. 






133,000 
170,000 
210,000 
270,000 
378,000 
876,000 
? 1,108,000 
2,547,000 


0-942 

1-370 

1-887 

2739 

4-517 

15-945 

? 22-500 

79-329 




Satemtet of Uramu. 










1st. 

2nd. 

3rd. 

4th. 

5th. 

6th. 






293,000 
? 341,000 

393,000 
? 767,000 
? 1,569,000 


? 4-0OO 
8-705 
? 10-958 
13-463 
? 38083 
? 107-500 


1 


Satemteof Neptune. 










1st. 


. . 


? 249,000 


5-868 
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TABLE 11. 

The Number of Geographical Miles, or Minutes of the Equator, 
contained in a Degree of Longitude under every Parallel of 
Latitude, on the supposition of the Earth being a Sphere. 



Parallel of 


Len gth of 


Parallel of 


Length of 


ParaHel of 


Length <tf 


Latitude. 


Degree. 


Latitude. 


Degree. 


Latitude. 


Degree. 


o 



60-000 


o 
30 


51-962 


60 


30-000 


1 


59-991 


31 


51-430 


61 


29-089 


2 


59-963 


32 


50-883 


62 


28-168 


3 


59-918 


. 33 


50-320 


63 


27-239 


4 


59-854 


34 


49-742 


64 


26-302 


5 


59-772 


35 


49-149 


65 


25-357 


6 


59-671 


36 


48-541 


66 


24-404 


7 


59-553 


37 


47-918 


67 


23-444 


8 


59-416 


38 


47-281 


68 


22-476 


9 


59-261 


39 


46-629 


69 


21-502 


10 


59088 


40 


45-963 


70 


20-521 


11 


58-898 


41 


45-283 


71 


19-534 


12 


58-689 


42 


44-589 


72 


18-541 


13 


58-462 


43 


43-881 


73 


17-542 


14 


58-218 


44 


43-160 


74 


16-538 


15 


57-956 


45 


42-426 


75 


15529 


16 


57-676 


46 


41-680 


76 


14-515 


17 


57-378 


47 


40-920 


77 


13-497 


18 


57063 


48 


40-148 


78 


12-475 


19 


56-731 


49 


39*364 


79 


11-449 


20 


56-382 


50 


38-567 


80 


10-419 


21 


56015 


51 


37-759 


81 


9*386 


22 


55-631 


52 


36-940 


82 


8-350 


23 


55-230 


53 


36109 


83 


7-312 


24 


54-813 


54 


35-267 


84 


6-272 


25 


54-378 


55 


34-415 


85 


5-229 


26 


53*928 


56 


33-552 


86 


4-185 


27 


53-460 


57 


32-678 


87 


3-140 


28 


52-977 


58 


31-795 


88 


2-094 


29 


52-477 


59 


30-902 


89 


1-047 


30 


51-962 


60 


30-000 


90 


0-000 
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TABLE III. 

The Namber of Geographical Miles, or Minates of the Equator, cod- 
tained in a Degree of Longitude under each Parallel of Latitude, on 
the supposition of the Earth's spheroidal shape ; with a oompressioo 
of^. 



Parallel of 


Length of 


' ParaUel of 


Length of 


ParaUdof 


Length of ' 


Latitude. 


Degree. 


LaUtttde. 


Degree. 


Latitude. 


Degree. 

1 


& 


60000 


o 
30 


5^-004 


6^0 


1 

30074 ' 


1 


59-991 


31 


51-475 


61 


29161 , 


2 


59-964 


32 


50-930 


62 


28'240 


3 


59-918 


33 


50-370 


63 


27-310 ; 


4 


59-854 


34 


49-793 ' 


64 


26-372 I 


5 


59-773 


35 


49-202 


65 


25-426 


6 


59-673 


36 


48-596 


66 


24-471 


7 


59-556 


37 


47-975 


67 


23-509 


8 


59-419 


38 


47-339 


68 


22-540 , 


9 


59-266 


39 


46-688 


69 


21-564 ! 


10 


59094 


40 


46021 


70 


20-581 


11 


58-905 


41 


45-346 


71 


19-592 1 


12 


58-697 


42 


44-654 


72 


18-596 


13 


58-472 


43 


43-948 


73 


1 7-595 


14 


58-229 


44 


43-229 


74 


16-588 


15 


57-968 


45 


42-495 


75 


15-577 


16 


57-690 


46 


41-750 


76 


14-560 


17 


67-394 


47 


40-992 


77 


13-539 


18 


57-081 


48 


40-220 


78 


12-514 ' 


19 


56-751 


49 


39-437 


79 


11-485 


20 


56-403 


50 


38-642 


80 


10-452 


21 


56038 


51 


37-834 


81 


9-416 


22 


55-657 


52 


37015 


82 


8-377 


23 


55-258 


53 


36-185 


83 


7-336 


24 


54-842 


54 


35-343 


84 


6-292 


25 


54-410 


55 


34-400 


85 


6-246 


26 


53-962 


56 


33-627 


86 


4199 


27 


53-496 


57 


32-754 


87 


3150 


28 


53-015 


58 


31-870 


88 


2101 


29 


52*518 


59 


30-977 


89 


1-050 


30 


52-004 


60 


30-074 


90 


0-000 
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TABLE IV. 

Showing^ the Namber of Meridional Parts contained between the 
Equator and erery Degree of Latitude from 0® to 89°, both on 
the Sphere and on the Spheroid; the Earth's compression beiyg 
assumed as ^^ 



Degrees. 


Meridiomd Fferts. 


De||raei. 


Meridional Parts. | 


Sphere. 


Spheroid. 


Sphere. 


Spheroid. 


I 


60*00 


59-63 


31 


1958*01 


1946-98 


2 


120*02 


119*27 


32 


2028*38 


2017-03 


3 


180-08 


17904 


33 


2099-53 


2087*87 


4 


24019 


238*70 


34 


2171-48 


2159*51 


S 


300*38 


298*52 


35 


2244-29 


2231*99 


6 


360*66 


358*43 


36 


2317-99 


2305*39 


7 


42105 


418-44 


37 


2392-63 


2379-74 


8 


481*57 


479-04 


38 


2468*26 


2455*08 


9 


54223 


538-89 


39 


2544-93 


2531*46 


10 


60307 


599-36 


40 


2622*69 


2608-93 


11 


§64*09 


660*02 


41 


2701-60 


2687*76 


12 


725*32 


720-87 


42 


2781*71 


2767*38 


13 


786*78 


781*97 


43 


2863*10 


2848-48 


14 


848*49 


843-31 


44 


2945*81 


2930-94 


15 


910*46 


904-92 


45 


3029-94 


3014*78 


16 


972*73 


966*82 


46 


3115*55 


3100*14 


17 


1035*30 


102904 


47 


3202*71 


3187*05 


18 


1098*22 


1091*61 


48 


3291*53 


3275-62 


19 


1161*49 


1154*53 


49 


3382-08 


3365-91 


20 


1225*14 


1217*81 


50 


3474-47 


345806 


21 


128920 


1281*52 


51 


3568*81 


3552*15 


22 


135369 


1345*67 


52 


3665-19 


3648-30 


23 


1418*63 


1410*27 


53 


3763-76 


3746*65 


23** 28' 


1449*10 


1440*74 


54 


3864-64 


3847-29 


24 


1484*06 


1475*35 


55 


3967*97 


3950*42 


25 


1549*99 


1540-95 


56 


4073-90 


4056-15 


26 


1616-47 


1607-09 


57 


4182*62 


4164-63 


27 


1683*52 


1673-79 


58 


4294*30 


4276*12 


28 


1751*16 


1741*11 


59 


4409-14 


4390*76 


29 


1819*44 


1809-05 


60 


4527-37 


4508-81 


30 


1888*38 


1877*68 


61 


4649*23 


4630*47 
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TABLE IV.— continued. 



Degreea. 


Meridion 


al Parts. 


Deg;rees. 


MeridioDal Parts. 


Sphere. 


Spheroid. 


Sphere. 


Spheroid. 


62 


4774-98 


4756-07 


76 


7210-07 


7189-16 


63 


4904-94 


4885-82 


77 


7467-21 


7446-30 


64 


5039-42 


502015 


78 


7744-57 


7723-62 


65 


5178-81 


5159-38 


79 


8045-71 


8024-63 


66 


5323-51 


5303*94 


80 


8375-20 


8354-05 


66»32' 


540303 


5383-32 


81 


8739-06 


8717-93 


67 


547401 


5454-27 


82 


9145-46 


9124-21 


68 


5630-82 


5610-94 


83 


9605-82 


9584-55 


69 


5794-56 


5774-52 


84 


10136-89 


10115-59 


70 


5965*92 


5945-75 


85 


10764-62 


1074327 


71 


6145-70 


6125-43 


86 


11532-52 


1151109 


72 


6334-84 


6314-46 


87 


12522-11 


12500-84 


73 


6534-42 


6513-90 


88 


13916-43 


1389503 


74 


6745-74 


6725-12 


89 


16299-56 


16277-78 


75 


6970-34 


6949-60 


90 


Infinite. 


Infinite. 
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TABLE V. 

Showing the Number of Square English Miles of Surface contained in 
each Zone of the Globe extending over One Degree of Latitude, 
froHi^ the Equator to the Poles ; the whole surface of the Globe being 
taken as 196,861,755 Square Miles. 



DcgTCCSi 



Number of square 
miles contained be- 
tween each two con- 
secutive parallels. 



L 





2_ 
3 

4~ 
5" 
6 

7_ 
8 

9" 
10" 
11" 
12" 
13" 
14" 
15" 
16" 
17" 
18" 
19' 
20" 
21" 
22" 
23" 
23° 28' 
24 
25 
26" 
27 
28" 
29' 
30 



1,717,855-050 
1,717,343-206 
1,716,280-152 
1,714,705-258 
1,712,618-522 
1,710,019-949 
1,707,870-160 
1,703,228-218 
1,699,054-749 
1,694,349-753 
1,689,251-033 
1,683,423-926 
1,677,203-094 
i;670,450-736 
1,663,186-537 
1,655,449-870 
1,647,161-990 
1,638,401-642 
1,629,149-140 
1,619,365110 
1,609,128-298 
1,598,379-647 
1,587,138-841 
736,696059 
838,729-507 
1,563,239-824 
1,550,561-927 
1,537,431-248 
1,523,808-415 
1,509,732-799 
1,495,204*402 



Degrees. 



30 

31' 

32" 

33" 

34" 

35" 

36" 

37" 

38" 

39' 

40" 

41" 

42" 

43" 

44" 

45" 

46' 

47" 

48" 

49" 

50" 

51" 

52" 

53" 

54" 

55" 

56" 

57" 

58" 

59" 

60" 

61" 



Number of square 
miles contained be- 
tween each two con< 

secutive parallels. 



1,480,301-967 

1,464,769-574 

1,449,863144 

1,432,543-305 

1,415,770-683 

1,398,584-652 

1,380,945-839 

1,362,913-302 

1,344,447-670 

1,325,588-313 

1,306,315-548 

1,286,649-058 

1,266,588-845 

1,246,134-909 

1,226,133-755 

1,204,105-124 

1,182,528-876 

1,160,598-477 

1,138,333-412 

1,115,694-310 

1,092,740-230 

1,069,431-798 

1,045,788-701 

1,021,850-312 

997,596-943 

973,048-283 

948,184-643 

923,025-711 

897,610-858 

871,900-713 

845,934-647 



Degrees. 



61 

62"" 
63 

64"" 
65"" 
66"" 
66^32' 
67 

68"" 
69 

70~ 
71"" 
72~ 
73"" 
74"" 
75~" 
76"" 
77"" 
78 

79_ 
80 
81 

82~ 
83_ 
84 

85_ 
86 

87~ 
88__ 
89 
90 



Number of square 

miles contained 

between each two 

consecutive par 

allels. 



819,712-662 
793,234-756 
766,520-615 
739,589-927 
712,206-457 
368,771-439 
316,258-409 
657,419-831 
629,603-265 
601,609-523 
573,458-292 
545,090-313 
516,584-931 
487,902-174 
459,081-612 
430,123-248 
401,046-767 
371,812-797 
342,500-081 
313,069-249 
283,520-299 
253,931-978 
224,225-539 
194,460042 
164,655-172 
134,791-243 
104,868-257 
74,925-584 
44,963-225 
14,981-180 



WORKS BY THE SAMS AUTHOR 

(lately published). 
In one thicV yolome foolscap Byo, with liz cdooxed Maps, price 7«. 6tf. 

A MANUAL OP GEOGRAPHY, 

PHYSICAL^ INDUSTRIAL, AND POLITICAI.. 

ALSO, 

In one volume foolscap 8vo, with four coloured Maps, 

price 2«. 

A MANUAL OF BRITISH GEOGRAPHY, 

Emhracing the Physical, Industrial, and DBseKiPTrvs Gbo- 
OBAPHY of England and Wales, Scotland and Iseulnd. 



OPINIONS OF THE PRESS. 

"Mr. HnghM*! 'Manual of Geognphy* is a work wliich baa long beea 
wanted. .... The whole of it bears marks of having passed throagh the mind 
of the author, and of having been thoroughly digested. For arrangement and 
style it is far superior to any even of the larger works. 

** These new productions of Mr. Hughes will form a most valuable additkm to 
our educational books. . . . We strongly recommend them, both as taet-boola 
for teachers, and as general reading-booki for all persons interested in this im- 
portant subject." •> EngKah Journal of Edueaiion, July, 1851, and May. 
1863. 

** No attempt has hitherto been made in this country to produce a ' Manual of 
Geography * of the high order of this work. ... An immense amount and Taiietr 
of knowledge is collected, and arranged in so compact and well-ordered a way 
that the book is still a convenient and useful educational text-book. Fo(r private 
reading as well as for school-use it is equally well adapted. A concise, ccnaplete, 
and systematic ' Manual of Geography,' in all its departments, is now no longer a 
desideratum."— Lt^tfrory Otueettet April 17th, 1852. 

" These are the first readable geographical works that we have had the good 
fortune to meet with. . . . Geography, in Mr. Hughes's hands, assmnes the 
dignity, and is well worthy the name, of a science."— il/Aeiueum, Augpist Snd, 
1851. 

" Mr. Hughes's ' Manual of Geography' is a snccessfbl attempt to rescue that 
branch of our education from being degraded into a mere act of memory, bj 
basing the knowledge of nations and countries on a previous acquaintance with the 
broad outlines of physical geography. It is a book to sit down and read, and not 
a mere class-book to set boys to learn by rote." —Britannia, June IS, 185S. 

" ' A Manual of British Geography,' by Mr. Hughes, is an able attempt to 
render the subject more interesting than a list of names or an acoouat of dry 
particulars can ever reach." — SpeckUoTf February 1st, 18CI. 
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APPROVED GEOGRAPHICAL WORKS. 



I. 



GENERAL GEOGRAPHY : For the use of Beginners. By William 
Hughes, F.R.G.S., late Professor of Geography in the College for 
Civil Engineers. Forming the Seventh Work of the New School 
Series, edited hy the Rev. G. R. Gleig, M.A., Inspector-General of 
Military Schools. 18mo. price One Shilling. 



II. 



GEOGRAPHY of the BRITISH EMPIRE : For the use of Beginners. 
By William Hughes, F.R.G.S., late Professor of Geography 
in the College for Civil Engineers. Forming the Twelfth Work 
of the New School Series, edited by the Rev. G. R. Glbig, M.A., 
Inspector-General of Military Schools. 18mo. price One Shilling. 



III. 



A FIRST or ELEMENTARY ATLAS, for the use of Schools; con- 
taining Ten Maps, engraved by S. Hall. New Edition, corrected. 
Oblong 4to. price Eighteenpence, coloured. 

\* Each Map may be had separately, price Twopence. 

IV. 

S. HALL'S FIRST GEOGRAPHICAL COPY-BOOK; or* OUT- 
LINE MAPS, intended to be filled up and coloured by the pupils : 
containing the Coast Line, and intended as an Introduction to the 
Map'PrqjectionSf adapted to S. HaWs Elementary Atlas, Oblong 
4 to. price One Shilling. 

%* Each Outline Map may be had separately, price One Penny. 

V. 

S. HALL'S GEOGRAPHICAL COPY-BOOK; or MAP -PRO- 
JECTIONS, intended to be filled up and coloured by the pupils, 
and to follow the use of S. HalFs Outline Map%% Oblong 4to. price 
One Shilling. 

*J^ Each Map-Projection may be had separately, price One Penny. 



APPROVED GEOGRAPHICAL WORKS. 



VI. 

BOWMAN'S QUESTIONS on HALL'S FIRST ATLAS: Question? 
adapted to S. Hall's First or Elementary Atlas, for the use of 
Schools. Compiled by Thomas Bowman, B.A., late Head Master 
of the Cheltenham New Proprietary SchooL 12 mo. price 2t. 



VII. 

GOLDSMITH'S GRAMMAR of GENERAL GEOGRAPHY: for 
the use of Schools and Young Persons. An entirely New Edition. 
carefully corrected to the present time, enlarged and improved 
With the Physical Geography of each of the great Continents and 
of the Globe incorporated ; a new set of Maps and Diagrams, in- 
cluding a large coloured Physical Map of the World ; and as 
entirely new series of illustrative plates. Edited by Edward 
Hughes, F.R.G.S., Head Master of the Royal Naval Lower School 
Greenwich Hospital. Fcp. 8vo. 3«. 6d. — KEY, price Ninepence. 

VIII. 

A NEW SCHOOL ATLAS of PHYSICAL, POLITICAL, and 
COMMERCIAL GEOGRAPHY, with descriptive letter-press. By 
Edward Hughes, F.R.G.S. ; Assoc. Inst. C.E. ; Head Master oi 
the Royal Naval Lower School, Greenwich Hospital. In one 
volume, medium 8vo. ^Nearly read}, 

IX. 

BISHOP BUTLER'S Sketch of MODERN and ANCIENT GEO- 
GRAPHY : A New and thoroughly revised Edition, carefully cor- 
rected throughout ; with additions from M'Culloch, A. K. Johnston, 
and A. Forbiger; and such alterations introduced into both tiie 
Ancient and Modem Parts as continually progressive discoveries 
and the latest information have rendered necessary. Edited by the 
Author's Son, the Rev. Thomas Butler, Rector of Langar. 8yo. 
price 9«. 

X. 

BISHOP BUTLER'S GENERAL ATLAS of ANCIENT and 
MODERN GEOGRAPHY; comprising Fifty-one fuU-coloured 
Maps, and complete Indexes of all the Names, referred to their 
Latitude and Longitude. An entirely New Ediition, re-engraveil 
throughout, enlarged, and greatly improved; with several addi- 
tional Maps, and very copious corrections, in both the Ancient and 
Modem Divisions, from all the most recent sources of authentic 
information. Edited by the Author's Son. Royal 4to. price 24i. 
half-bound. 



APPROVED GEOGRAPHICAL WORKS. 



XI. 

BISHOP BUTLER'S OUTLINE GEOGRAPHICAL COPY-BOOKS, 
or Outline Maps, altered to correspond with the New and improved 
Editions of Bishop Butler's Ancient and Modem Atlas ; the Ancient 
Copy-Book consisting of Twenty-three Outlines, and the Modem 
Copy-Book of Twenty-eight Outlines, intended t« he filled up and 
coloured by the pupils. Oblong 4to. price 4«. each Collection, or 
7«. 6<f. together. 

*^* Each Modem Outline Map may be had separately, price Twopence. 

XII. 

BISHOP BUTLER'S ATLAS of MODERN GEOGRAPHY ; com- 
prising Twenty-eight full-coloured Maps, and a complete Index to 
all the Names, referred to their Latitude and Longitude. An 
entirely New Edition, re-engraved throughout, enlarged and greatly 
improved ; with corrections firom the Government Surveys and the 
most recent sources of information. • Edited by the Author's Son. 
Royal 8vo. I2«. half-bound. 
*^* Each Map may be had separately, price Threepence plain ; 

or 4i<?. coloured. 

XIII. 

BISHOP BUTLER'S ATLAS of ANCIENT GEOGRAPHY; com- 
prising Twenty-three full-coloured Maps ; and a complete Index of 
all the Names, referred to their Latitude and Longitude. An 
entirely New Edition, re-engraved throughout, enlarged, and greatly 
improved; with corrections from the new French Survey of the 
Morea, Spriiner's large Atlas Antiquus, and the Works of Dr. 
Robinson, Col. Chesney, SirW. Gell, Layard, and Kiepert. Edited 
by the Author's Son. Royal 8vo. 128, half-bound. 

XIV. 

SIDNEY HALL'S NEW GENERAL LARGE LIBRARY ATLAS 
of Fifty-three Maps (size 20 inches by 16 inches), with the Divisions 
and Boundaries carefully coloured ; and an Alphabetical Index of 
all the Names contained in the Maps, with their Latitude and Lon- 
gitude. An entirely New Edition, corrected throughout from the 
best and most recent authorities ; vnth all the Railways laid down, 
and many of the Maps re-dravm and re-engraved. Colombier 4to. 
£ 5. 5«. half-bound in russia. 

XV. 

A DICTIONARY, GEOGRAPHICAL, STATISTICAL, and HIS- 
TORICAL, of the various Countries, Places, and Principal Natural 
Objects in the WORLD. By J. R. M'Culloch, Esq. Illustrated 
with 6 large Maps. New Edition, coirected, and in part re-written ; 
with a Supplement. 2 vols. 8vo. 63«. 



APPROVED GEOGRAPHICAL WORKS. 



XVI. 

The GEOGRAPHY of PALESTINE or the HOLY LAND, in- 
eluding Pliceiiicia and Philistia ; with a Descriptioa of the Towus 
and Places in Asia Minor visited hy the Apostles. Especiallv 
adapted to the puqaoses of tuition ; with Questions for Examination 
appended to each section, and introductory remarks on the method 
of teaching Geography. By W. M'Leod, Head Master of the 
Model School, and Master of Method, Royal Military Asylum. 
Chelsea. New Edition. 12mo. with Map, Is. 6d, 

XVII. 

ENCYCLOPiEDIA of GEOGRAPHY; comprising a complete De- 
scription of the Earth: exhibiting its Relation to the Heavenly 
Bodies, its Physical Structure, the Natural History of each Country, 
and the Industry, Commerce, Political Institutions, and Civil and 
Social State of all Nations. By Hugh Murray, F.R.S.E. ; assisted 
by other writers of eminence. Second Edition ; with 82 Maps, and 
upwards of 1,000 other woodcuts. 8vo. £ 3. 

XVIII. 

A NEW GAZETTEER, or TOPOGJIAPHICAL DICTIONARY of 
the BRITISH ISLANDS and NARROW SEAS: comprising con- 
cise Descriptions of about Sixty Thousand Places, Seats, Natural 
Features, and Objects of Note, founded on the best authorities; full 
Particulars of the Boundaries, Registered Electors, &c., of the Par- 
liamentary Boroughs ; with a reference under every Name to the 
Sheet of the Ordnance Survey, as far as completed; and an 
Appendix, containing a General View of the Resources of the 
United Kingdom, a Short Chronology, and an Abstract of certain 
Results of the Census of 1851. By James A. Sharp, Esq. 2 vols. 
8vo. £2. 16«. 

XIX. 

A NEW DICTIONARY of GEOGRAPHY, Descriptive, Physical, Sta- 
tistical, and Historical ; forming a complete General Gazetteer of the 
World. By Alexander Keith Johnston, F.R.S.E. F.R.G.S. F.G.S.; 
Geographer at Edinburgh in Ordinary to Her Majesty ; Author of 
' The Physical Atlas of Natural Phenomena.' In One Volume of 
1,440 pages; comprising nearly Fifty Thousand Names of Places. 
8vo. 36«. cloth ; or strongly half-bound in russia, with flexible back, 
price 41«. 



London : Longman, Brown, Green, and Longman^. 
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CLASSIFIED INDEX. 
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▲ffairs. 

Page I 

BkTlddn on Valuing Rents, etc. > • 6 

Cijrd'8 Letter on Agriculture ' ' ' I 
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Loudon's Encyclop»dla of Agriculture - IJ 
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Lardner's Cabinet Cyclop»dla 
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„ Life and Correspondence 
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Instructions for Private Families. Bjr Vniliam Black, Practical Brewer. Mew Editici, 
with considerable Additions. 8ro. 10«. M. cloth. 



II 



I 
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Ephemeru i and Coursiag bj Mr. A. Graham. With upwards of MO Woodcuts. SfO.i^ 
half •bound. 

BLAIR'S CHRONOLOGICAL AND HISTORICAL TABLES, 
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Bloomfield, D.D. F.8Uk. New Edition. 2 vols. 8vo. with a Map of Palestine, 40t. cloth. 
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Index. Foolscap 8vo. 10«. M. cloth. 
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Branch of Human Knuwledre ; with the Derivation and Defininon of all tne ' 
general ase. Edited by W. T. Brandr, F.R.S.L. and B.; assisted by Dr. J. Caavin 
and thoroughly revised E«Ution, corrected to the Present Time. 8vo. with Vt 
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BULL— HINTS TO MOTHERS. 

For the ManafencBt of their Health dorioc the Period of Preraancy and In the Ljlnf-ia 
Room: with aa Ezposoreof PopalaxRrrorsm coanczioo with IBo«e subject*, etc.; and Hiuts 
upon Nuiiof . B7 ThoMM Bail, HJ). New fditios* eareiuUj refiaed and aalarKed. 
FboUcap 8ro. Ci. elotk. 

BULL— THE MATERNAL MANAGEMENT OF CHH^DREN, 

In HEALTH and DISEASE. Br Thomaa Ball, M .D. late Physician Aecouchcvr to the 
nnnbvYj Mldvifny Institntiom. New Edition, rev iaed and enlarn^l* Fcap. 8vo. b. cloth. 

BUNSEN.— HIPPOLYTUS AND HIS AGE ; 

Or, Doctrine and Practice of the Chorch of Home ondrr Comnodna and Alexander Sevens. 
With an Appendix, conlaiDibc J • Bcmaysii Bonoeuais Bpistola Critlea ad Bunsentuoi. B7 
C.C.J. Bwuen,D.CJ«. StuIs. poat 8ve. [J^rarljf renify. 



BUNSEN.— EGYPPS PLACE IN UNIVERSAL HISTORY. 

An Hiatorical InTestifation, in Rtc Books. Bjr C. C. J. Bunaen, D. Ph. and U.C.L. Tr«nt| 
lated from the German, bf C. H. Cottrell, Ksq. M.A. Vol. I. contalninf the Flrat Book, or 
Bourcra and Primernl Facts of E(^ptiau Historyt with an Ecyptiaii Onunmar and UictionarT, 
and a complete List of Uieroid/phical Signs > an Appendix of Aathoritlea, embracliiff the 



completeText of Manetho and Eratosthenes, iSyrptiaca from PUnr, Htrabo, etc. , and Plates 
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BISHOP BUTLER'S SKETCH OF MODERN AND ANCIENT 

GEOGRAPHY, for the nse of Schools. An entirely new Edition, carefully revised throuvh- 
ont, with SBch Alterations introduced aa eontinnally progressive Discoveries and the latest 
Information hnv* rendered necessary. Edited by the Author's Son, the Hev.T. Butler, 
Rector of Lnngar. 8vo. 9*. cloth. 

BISHOP BUTLER'S GENERAL ATLAS OF MODERN AND 

ANCIENT GEOGRAPHY. Comprising Flfty.K»e fnlUeolonred Maps 1 with complete In- 
dexes. New EdUnn, nearly all re>cngraved , enlarged, and greatly improved ( with Correc> 
tions from the most authentic Sonrces In both tne Ancient and Modern Mus, many 
of which are endrely new. Edited by the Author's Son, the Rer. T. Butler. Roynl 4to, 
Mt. half-bound. 

ammmmm4mhm S Th« Moden Atlas, » fnll-eoloured Maps . Royal Rve. ISi. hAlf'bountl. 
o^9»nMij ^j^^ Ancient Atlas, 38 full^olourMl Maps. Royal 8to. I81. hnlf'bouad. 

THE CABINET LAWYER. 

A Popular Digest of the Laws of Envland, Civil and Criminal 1 with s Dictionary of Lsw 
Terms, Maxims, Statutes, and Judicial Antiquities 1 Correct Tables of Aaaessed Tnies, Stamp 
Duties, Exdae Licencea. and Poat-Horae Dutieai Poat.Qfflce Regulstiona, and Prison 
Discipline. Fifteenth Edition, with Suppiementa 1 enlarged, and corrected thntughouti 
With the Statutea of the last Seasion and Lcgul Decialons to MIchaslaM T«rm| U and 16 
Victoria. Fcap. 8to. lOt. M. cloth. 

CAIRD.— ENGLISH AGRICULTURE in 1860 axd 1861 : 

Ita Condition and Prospects. With Descriptions In detail of the best modes of Husbandry 
wractised in nnarly everv County In Eocland. By James Calrd, of Baldoon, Agricultural 
Commissioner of Tkt Tbmea Author of ** High running under Uberal CoT«Mttts.** 8vo. 
14s. cloth. 



CARPENTER.— VARIETIES OF MANKIND: 

Or, an Account of Jhe Distinctive Characters of_the prindp.*! Rscee of Men. 
Carpenter, M.D., ~ 

Witn numerous 1 
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CATLOW— POPULAR CONCHOLOGYj 

Or, the Shell Cabinet arranged i being an Introduction to the modern System of Conchology ; 
with a sketch of the Natural Hiatonr of the Anlmala . an Account of the Formation of the 
Sheila, and a complete Deaeriptive Liat of the Families and Genera. By Agnes Cutlow. 
With 812 Woodcuu. Foolscap 8vo. lOf . M. cloth. 
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CAYLEY.— DANTE'S DIVINE COMEDY.— THE VISION OF 

HELL. Trutlated la the Original TernacyRhTme. B7C. B.Ci^le7,BJL tooUcapSTo. 
6i. cloth. 

CECIL. — THE STUD FARM; OR, HINTS ON BREEDING 

HORSES TOR THE TURT, THE CHASE. AND THE ROAD. Addmard to Breeden 
of Race Horsea and Hunters, Landed Proprlaton, and especially to Tanaat Famcrs. B; 



Cecil. With Frontispiece t miform with Hawy HleoTer't Prmetiesl jtorawiAy. Fcap. 
9to. b$, tialf«bound. 

CHESNEY.— THE EXPEDITION FOR THE SURVEY OF 

THE RIVERS EUPHRATES AND TIGRIS, carried oa hj order of the Britiafa Govemmeat. 
In the Years 1835, 1836, and 1837. Bj Lieut.-Col. Chesoer, R.A. F.RJB., Comaiaiider of the 
Expedition. Vols. I. and II. in rofal Src, with a colourea Index Map, and nnmerOBS Plaus 
and Woodcnta, 0St. cloth. 

Alao, MM iltlaa «f Thirteen Chart* of the Sxpeditloa, price ll.lU. M.iii ease. 



• *,* Tks entire work will eontUt 9/Pomr Volmme$, ffml 800. mmiiillkked tfUkNimH^^nn 
Platee, hetidee numerouM Woodemt Itlmtreaita, /r»m J}rmmim§t ekhffif wie rfe kg C^fieen 
emploifti in theSurvep^. 

CLISSOLD.— THE SPIRITUAL EXPOSITION OF THE APO- 

CALYPSE, aa derived froai the Writinfsof the Uoa. Bmaaoel Swedenhenr: iBvecrated 
and confirmed by Ancient and Modern Authorities. By the Rer. An^uattts Cuaaold, MJl., 
foenerly of Exeter College, Oxford. 4 Tola. Two Oollieaa, eloCh. 

CONVERSATIONS ON BOTANY. 

New Edltion,lmproTed. Foolscap 8to. with 22 Plates,7*«8<f •cloth; withcolovcd plates, 1S<. 

CONYBEARE AND HOWSON.— THE LIFE AND EPISTLES 

OF ST. PAUL; ComprisiDr a complete Biogr^ihT of the Apoitle, and a Paraphrastic 
Translation of Us Epistles laserted In Chroneioncal order. Edited by the Rev. W.J. 
Conybeare, M.A. late Fellow of Trinity Collere, Cambridge; and the Rer. J. 8. Bowaon, 
M.A. late Principal of the Collegiate Institution, Liverpool. With Bngraringa on Steel 
and Wood of the Principal Places risited by the Apostle, from Original Draiwii^a 'made ou 
the spot by W. H. Bartlett : and numeroai Maps, Cfaarta, Woodcnti of "Colaa, etc. The 
First Volume > with Eigliteen Steel Plates, Nine M^is and Plans, and nnmerons Woodcnti. 
4to.28«. cloth. 

*•* To form Two Folumeit {* eoHrte efpublioatiam in about Tmentjf Partt, price .2b^ eoeil; 
0/ which Snenteen are new read/, 

COPLAND.— A DICTIONARY OF PRACTICAL MEDICINE. 

Comprising General Pathology, the Nature and Treatment of Diseases, Morbid Structurei, 
and the Disorders especially incidental to Climates, to Sex, and to the diflTerent Epochs of 
Life, with nwnerons approved Formal* of the Medicines recommended. ByJamea Gopland, 
M.D., etc. etc. Vols. 1. and II. 8vo. SI. cloth ; and Parts X. to XV. 4«. 6tf. each. 

CORNER.— THE CHILDREN'S OWN SUNDAY-BOOK. 

By Miss Julia Comer, Author of *' Questions on the History of Europe," etc. With Two 
Illnatratioas engraved on Steel. Square fcap. 8vo. i$. cloth. 

COX.— PROTESTANTISM AND ROMANISM CONTRASTED 

BY THE ACKNOWLEDGED AND AUTHENTIC TEACHING OF EACH RKUGION. 
Edited by the Rev. John Edmund Cox, M.A., F.S.A., of All Souls* College, (Word ; Vicar 
of St. Helen's) Bishopsgate, London. 2 vols. 8vo. 28$. cloth. 

CRESY.— AN ENCYCLOP.^DIA OF CIVIL ENGINEERING, 

HISTORICAL, THEORETICAL, and PRACTICAL. By Edward Creey, P.S.A, C.E. 
In One very large Volume, Illustrated by upwards of TInree Thousand Engravingra on Wood, 
explanatory of the Prteriples, Machinery, and Constructions which come under ^e Direction 
of the Clril Engineer. 8vo. 3f. 13«. M. cloth. 
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THE CRICKET-FIELD; 

Or, tk« Science -and Hietoiy of the Chune. lUaitiated with DUgnme, •mi eallveBed with 
Aaecdotes. B7 the Author of " Prindplei of SeientiJlc Battlnf /' etc. With Two Etijnw 
▼iBlie OB Slecli aailom with Bmrrf Bitomtr'tHtmtimg PM4. ttmp. 9ro. la. half-boond. 

DALE.— THE DOMESTIC LITURGY AND FAMILY CHAP- 

L.AIN1 in Two Putit the Flrat Put beingr Church Serrices adapted for Domeitic Uae, 
with Prajen for ertrj Dar of the Week.*seTected ezclulTely from the Book of Conunon 
Prayer. Part II. compriilnff an approDriate Sermon for ererj Sunday in the Year. By 
the Rer. Thomaa -Daie, MJk., Cauon«>llesidcntlarir of St. Paul'i Catfaedml. td Bdltloa. 
Poat 4lo« Sic. cloth I or, bound by Hayday, tit. 6«. calf lettered 1 <••. morocco. 



e.»,«*.i* /THE PAMtLT CHAPLAIN, price 1». e 
SepvMeiy ^^gg DOMRSTIC UTURGY, price 10a. 



eloA. 
M. cloth. 



DAVIS. — CHINA DURING THE WAR AND SINCE THE 

PEACB. By Sir J. F. Davis, Bart., late Her imetty*e PlenipotenUary In China: Goremor 
and Commander-in-Chief of the Colony of Bon^-Koag. 3 vols, poat 8to. with Mapa and 
Wood EngraHnp. [/» <A#pr*w. 

DELABECHE.— THE GEOLOGICAL OBSERVER. 

By Sir Henry T. Delaheche, P.R.8. Director-General of the Genlogieal Surrey of the 
United Klsgdem. In Une hurfc Yolnme, with many Wood Bngnvto|(a. 8to. 18*. cloth. 

DELABECHE.— REPORT ON THE GEOLOGY OF CORN- 
WALL, DE70N AND WEST SOBIBR8ET. By Sir Henrt T. De la Beehe. F.R.S. etc., 
Direetor-Geaeral of the Geological Surrey of the United Kiufdom. PubliBhed bj Order 
of the Lords CommlMlonen 01 U. M. T^eaaury. Sro . with Hapt* Woodcuts , and 13 large 
Plates, 14s. cloth. 

DE LA RIVE'S WORK ON ELECTRICITY.— A TREATISE 

ON ELBCTRIdTYi ITS THEORY AND PRACTICAL APPLICATION. ByA. De la 
RIto, of the Academy of Genera. iUnatsMed with nnmeroas Wood BBgiartngs. StoIs.Sto. 

llmtktpraa. 

DENNISTOUN.— MEMOIRS OF THE DUKES OF URBINO; 

Illustrating the Arms, Aru, and literature of Italy, from MCCCCXL. to MDCXXX. By 
James Dennistoun, of Denmstoun. With numerous Portraits, Plates, Fac-sisriles, and 
Engntings on Wood. 8 toIs. sqoare crown Sro. 32. 8f . cloth. 

DISCIPLINE. 

By the AnAor of "Letters to wy Onknowa Friesda,*' M<|>||,|ve Year* Ago,** •*Seme 
Passages from Modem History," and '* Latters on U^plncsa." Sceeod Edition, enlarged . 
18mo . 3s. W. cloth. 

EASTLAKE. — MATERIALS FOR A HISTORY OF OIL 

PAINnNO. By Charles Lock Eastlake, Esq. P.R.A. F.R.S. F.S.A. Secretary to the Royal 
ComasissioB for Promoting the Fine Arts in conneidon with the rebuilding of the Houses uf 
Parliament,' etc. Sro. I8«. cloth. 
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Tel. //. On the luUmitt PruetU* 9/011 Pmiuttng, la frtpmHng/or puillftUu. 



THE ENGLISHMAN'S GREEK CONCORDANCE OF THE 

NEW TESTAMENT I being an attempt at a Verbal Connezioo between the Greek 
and theSngliahTtatsi iDcludiag u Concordaace to the Proper Namea, with Indexes, 
Greek'B^^h and Bofllsh-Greek. Second Edition, casefuUy rcrisod 1 with a new Index, 
Greek and Eaglith. Royal 8to. 4Sa. 

THE ENGLISHMAN'S HEBREW AND CHALDEE Con- 
cordance OF THE OLD TESTAMENT; being an attempt at a Verbal Connexion be- 
tween the Original and the English Translations t with indexes, a List of the Proper Names 
and their Occurrences, etc. etc. Srola. royal 8to. SI. ISs. M. cloth; large paper, 4f . Ua. 6d. 



10 NEW WORKS AND NEW EDITIONS 



EPHEMERA.— THE BOOK OF THE SALMON. 

In Two Parts. Part I. The Theory, Priuciplet, and PraGtiee of ny-FbhInr for Salmcc; 
with Uita of ifood Salmon Flieit for evenr rood River In the Rmnlre. — ^Pwt u. the Nat'in. 
HIatury of the Salmon, all itii known Haolu described, and tne best way of artifici&iiy 



Breeding it explained. UiefuUf illustrated with nnmerons coloured enprarinrs of S&ixoii 
Flies and Salmon Fry. By Kphemera, Author of ** A Hand-Book of Angliof ;" assisted br 
Andrew Youuk, of InTershin, Manaffer of tb* Duko of BatherUiid'k Salmon fisheiiei. 



EPHEMERA.— A HAND-BOOK OF ANGLING: 

Tearhin^ Fly Fishing, Trollinr, Bottom Fishing, and Salmon Flshiay. WItb thcNstnn: 
History of River FisB, and the best Modes of Catching tbem. By Epbemcra, Ni^ 
Edition, enlarged and improved. Foolscap 8to. witb Wood EDgraTlngs* 9>. cloth. 

ERMAN.— TRAVELS IN SIBERIA: 

Includini; Excursions Northwards, down the Obi, to the Polar Circle, and Southward!, 
to the Chinese Frontier. By Adoiph Erman. Translated by W. D. Cooley, Esq. author u 
" The History of Maritime and Inland DiscoTery.'* S vols. Sro. with M^, 81«. M. cloth. 

FORBES DAHOMEY AND THE DAHOMANS: 

Beinr the Journals of Two Missions to the King of Dahomey, and Residence at bia Cspital 
in the Years 1849 and 1860. By Frederick K. Forbes, Commander, R.N., F.R.O.S ; Anther 
of •• Five Years in China." and '* Six Months in tb« African Blockade.'* With 10 Plstei I 
printed In colours, and Wood Engravings. S f ols. post 8vo. 2l«. dotb. 

FORESTER AND BIDDULPH.— NORWAY IN 1848 & 1849: 

Containlnir Rambles among the Fields and Fjords of the Central and Western Districti; 
and Including Remarks on Its Political, Military, Ecclesiastical, and Social Organisati <a. 
By Thomas Foreater, Esq. With Extracts from the Jonmals of Uentenant M. 8. Bidduip:, 
Royal Artillery. With a coloured Mi^, Wood Sngravinga, and 10 eoloored Plates tna 
Drawings made on tbe Spot. 8vo. 18s. cloth. 

FOSS.— THE JUDGES OF ENGLAND: 

With Sketches of their Lives, and Miscellaneous Notices eonnectediritb theCowta at West- 
minster from tbe time of the Conquest. By Edwaid Foas, F.S.A.t of tbe Inner Tempit- 
Vols. I. II. lU. and IV. 8vo. Us. cloth. 

FRANCIS.— THE HISTORY OF THE BANK OF ENGLAND; 

lu Times and T^radltlons. By John Founds. Tblrd Xdldon. Svols. 8vo. SU. dotb. 

FRANCIS.— A HISTORY OF THE ENGLISH RAILWAY; 

Its Social Reladmu and Rerelatlons. By John Francis. S vols. Sro. 34«. cloth. 

FRANCIS. — CHRONICLES AND CHARACTERS OF THE 

STOCK EXCHANGE By John Francis. Second Edition. 8vo. 12*. dotb. 

THE POETICAL WORKS OF OLIVER GOLDSMITH. 

Illustrated by Wood Engravings, from Designs by Members of tbe Etching Club. Edited 
. by Bolton Corney, Esq. Uniform witb Tkomien'a 8ea$oma Uluatrated kp the Etckimg Clui. 
Square crown 8vo. 21«. dotb ; or 36s. bound in morocco, by Hayday. 
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GOSSE.— A NATURALIST'S SOJOURN IN JAMAICA. 

By p. H. Gosse, Esq. Author of *'Tbe Birds of Ji 
etc. _ Witb coloured Plates. Poet 8vo. 14a. dotb. 



By P. H. Gosse, Esq. Author of *'Tbe Birds of Jamaica," " Popular BrlUsb OndtholoeTi 
BdP- " " 



GRAHAM.— ENGLISH; OR, THE ART OF COMPOSITION. 

Explained in a Series of Instructions and Bxamplea. By 6. F. ^abam. New Edition, re- 
vised and improved. Foolscap 8vo. 8*. dotb. 
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GURNEY.— HISTORICAL SKETCHES; 

lilustratlng •ome Memorable Bventt »Dd Epochs, ft«in a.i>. 1400 to A.i>. 1546. Bj the Rct. 
John Hampden Gnrney, M.A.( Rector of St. Marj'i, Mery-le-bone. Fcap. 8to. 7'> M. cloth. 

GWILT.— AN ENCYCLOPAEDIA OF ARCHITECTURE: 

Hletorical, Theoretical, and Practical. Br Joieph OwUt. Illaatrated with more than 
One ThouMuid Engravlnn on Wood, from Deaiffna hj J. S. Owllt. Second Edition, with 
Sapplemental View of the STmmetrj and Stability of Gothic Architectore t Comprising 
npwards of Eighty additional Woodentt. 8to. 63«. M. cloth. 

S(7PPLBMENT. Comprising a View of the Symmetry and SubiUty of Gothic Archlteetare i 
Addenda to the Glossary i and an Index to the entire Work. With upwards of Eighty 
Woodcuts. 8vo. 8«. cloth. 

HALL'S (SIDNEY) GENERAL LARGE LIBRARY ATLAS OF 

FIFTY-THRER MAPS {slse90in. by 76 In.), with the Dlrislonsand Boundaries carefully 
coloured} and an Alphabetical Index of all the Names contained in the Maps, with their 
Latitude and Longitude. An entirely New Edition, corrected throughont from the best 
and most recent Authorities ; with all the Railwars laid down, and many of the Maps re- 
drawn and re-engnred. Colombier 4io.il, i$. half-bound in mssla. 

HARRISON.— ON THE RISE, PROGRESS, AND PRESENT 

STRUCTURE OF THE ENGLISH LANGUAGE. By the Rer.M. Harrison, M.A., late 
Fellow of Queen's College, Oxford. Post Sro. 8s. 9d. cloth. 

HARRY HIEOVER.— THE HUNTING-FIELD. 

By Harry Hieorcr, Author of ** Stable Talk and Table Talk ; or. Spectacles for Toung 
SporUmen." With Two Plates, one representing "The Right Sort}" the other, *'The 
Wrong Sort.'* Fcap. 8vo. Ss. half-bonnd. 

HARRY HIEOVER.— PRACTICAL HORSEMANSHIP. 

By Harry Hieorer. Author of ** Stable Talk and Table Talk; or, SpecUcles for Toung 
Sportsmen." With 3 Plates, one representing ** Going like Workmen }" the other, ** Going 
like Muffs." Foolscap 8to. it. half-bound. 

HARRY HIEOVER.— THE STUD, FOR PRACTICAL PUR- 

POSES AND PRACTICAL MBNi being a Guide to the Choice of a Hone for use more 
thanfbr show. By Harry Hieorer. Author of • * Suble Talk and Table Talk ." With 3 Plates, 
one representing **A pretty gooo sort for most purposes}" the other, ***Rayther' a bad 
sort for any purpose.** Fouacap 8vo. it. half-bound. , , 



HARRY HIEOVER.— THE POCKET AND THE STUD; 

Or, Practical Hints on the Management of the Stable. By Harry Hleorer, Author of 
*' Stable Talk and Thble Talk } or, SpeeUeies for Young Sportsmen." With a Portrait of 
the Author on his ftiTOurite Horse ** Harleqoln.'* Sd Edition. Foobei^ 8to. Ss. half-boand. 

HARRY HIEOVER.— STABLE TALK AND TABLE TALK; 

Or, SPECTACLES for rOUNO SPORTSMEN. By Harry Hleorer. New Edition. StoU. 
8to. with Portrait, 34f. ektth. 

HAWKER.— INSTRUCTIONS TO YOUNG SPORTSMEN 

In all that relates to Guns and Shooting . By Lieut. CoL P. Hawker. iHh edition, corrected, 
enlarged, and improved ; with Bighty-flTe Plates and Woodcuts, by Adlard and Branston, 
fromDvawingsbyC.Varley,Oickes,ete. Sroi. Sis. cloth. 

HAYDN'S BOOK OF DIGNITIES: 

Containing Rolls of the Official Personages of the British Empire, ChrQ, Ecclesiastical, 
Judicial, Military, Naval, and Municipal, from the Earliest Periods to the Present Timet 
compiled eldefly from the Records of the Public Offices. Together with the Sovereigns of 
Europe, from the Foundation of their respective States t the Peerage of England and of 
Great Britain i and numerous other Lists. Being a New Edition, improved and continued, 
of BBATSON'S POLITICAL INDEX. Bv Joseph Haydn, Compiler of MThe DicUonaiy 
of Dates," and other Works. 8vo. iSt. half -bound. 
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SIR JOHN HERSCHEL.— OUTLINES OP ASTRONOMY. 

By Sir John F. W. Henchel, B«rt.ete. New SdiUonj with Plates and BngnTings on Wood. 
8T0.1&. cloth. 

HINTS ON ETIQUETTE AND THE USAGES OF SOCIETY: 

With a Glance at Bad HabiU. B7 Aymyof. "Mannen make the Mas.*' New Edition, 
rerlsed (with Addltiou) hj a Ladjof Bank. Pooltcap 8to. S«. 6d. dotk. 

HOLLAND.— MEMOIRS OF THE WHIG PARTY DURING MY 

TIME. B7 Heiu7 Richard Lord Holland. Edited bf Us Son. Heoxy Sdward Lonl HnUud. 
Vol.1, post 8to. 9t.6d. cloth. 

LORD HOLLAND'S FOREIGN REMINISCENCES.— FOREIGN 

REMINISCENCES. B7 Remry Richard Lord Holland. Comprising Anecdotes, and an 
Account of snch Persons and Political Intrifnes in ForeiKn Coantriea as hare fallen 
within his Lordship's Obserration. Edited bv his Son, Heniy Edward Lord Hoiland. 
With Fae-sijttUe. Second Edition. Poet Svo. lbs. M. 

holland.--<:;hapters on mental physiology. 

By Bearj HoUaadt M .D:, F.R.S., ete.. Fellow of die Rofal College of PhVsldatta ; Phyti- 
cian Extraordinary to the Qmen t and PbyalolMi In Ordlnatjr to His Royd lUfluwei Prince 
Albert. 8to. 

HOOK (DR. W. F.)— THE LAST DAYS OF OUR LORD'S 

MINISTRY; A Coarse of Leetores on the principal Ennts of Passion Week. By Walter 
Faranhar Hook, D.D., Vicar of Leeds, Prebendarr of Ltncoki, and Chaplain In Ordinary to 
the Queen. New Edition. Foolscap Sro. 6«. doth. 

HOOKER.— KEW GARDENS: 

Or a Popniar Guide to the Royal Botanic Gardens Of Kew. By Sir \^llian Jacfcton Hooker, 
K.H. D.C.L. F.R.A. & L.S. etc. etc. Director. New Edition} with annerovs Wood* 
Eng^ravlogs. ISmo. price M. sewed. « 

HOOKER AND ARNOTT.— THE BRITISH FLORA; 

Comprising the Phanoframons or Flowering Plants, and the Ferns. The Sixth Edition 
with Additions and Corrections, and nnmerous Ftnres, illnstratlre of the UmbeiUferoui 
Plants, the Composite Plants, the Grasses, and the Ferns. By Sir W. J. Hooker. F.R.A. 
and L.S. etc., and O. A. Walker Arnott, LL.D.F.L.S. and R.S. Ed.i Regins Professaor 
of Botanr in the UnlTersity of Glasgow. l2mo. with 13 Plates, lis. doth; or with the Plates 
coloured, piicd 21«. 

HORNE (THE REV. T. H.)— AN INTRODUCTION TO THE 

CRITICAL STUDY AND KNOWLEDGE OF THE HOLY SCRIPTURES. By the 
Rer. Thomas Hariwell Home,B.D.of St. John's College, Cambridge. New Edition, revised 
and cerrected ; with Maps and Fufsimiles. i vols. ^o. 31. St. ckHh ; or M. bound in caif. 

HORNE (THE REV. T. H.)-A COMPENDIOUS INTRODUC- 
TION TO THE STUDY OF THE BIBLE. Bt theRer. Thomas HartweU Home, B D. of 
St. J<An's College, Cambridge. Being an Analysis of his " Introduction to the Critical Stadr 
and Knowledge ol the Holy Seriptikres.'* New Edition. ISmo. with Maps and Engrsdngs, 
S«. boards. 

HOWITT.— THE CHILDRENS YEAR. 

By Mary Howitt. With Four Illustratlolis. engraved by John AboOlim, tnm OMginil 
Designs by Anna Mary Howitt. Square 16mo. 6«. cloth. 

HOWITT.— THE BOYS COUNTRY BOOK ; 

Being the real Life of a Countrr Boy. written by Himself: ExhibltlnjF til the Amusementi, 
Pleasures, and Pursuits of Children in the Country. Edited by I^Uiam Howitt, author of 
• * The Rural Life of England," etc. New Edition. Fcap. 8to. with 40 WoodcuU, 81. cloth. 
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HOWITT.— VISITS TO REMARKABLE PLACES? 

Ol4 HaUi, BattU-fiadi, and Scenes UloatntiTc of Striking Pmm(«« in KnffllftkHlitM7«»4 
Poeftrr. Bf WilUut Hovitt. New EdiUon { with 40 Woodcnu. llt4ina8vo.SU.cUth. 

SEOONB SERIES, chlefljin the Covotietof DURHAM and NORTHUMBBRLAND.w<th « 
Stroll along the BORDER. With upwards of 40 highly-finiahed Woodcuta, ttwm Diawtnga 
made on the ipot. Mediom 8to. 3U. cloth. 

HOWITT.— THE RURAL LIFE OF ENGLAND. 

Bj William Howitt. New Edition, corrected and rcTiaed. With BngraiiBfa on Wood hy 
Bewick andWilliama j nniformwith FMti to R0markabU P/acea. Medinm dro.SU.doth. 

HUDSON.— THE EXECUTOR'S GUIDE. 

Bj J. C. Hudson, Efq..late of the Legacy DntyOfflce, London i author of ** Plain Dlrtctloni 
for Making WUls,'*and*< The Parent'tHand-Book.'^ NewBdIllon. Fo«lMap8TO.««.cl«rii. 

HUDSON.— PLAIN DIRECTIONS FOR MAKING WILLS 

In con formity with the Law, andparticularlywithrefercnceto the Act7 Wm.IV.and 1 VIcti 
c. 26. To wluchif added, a clear Exposition of the Law relating to the Distrihutlon of P«r« 
ional Estate in the case of Intestacy ; witli two Forms of Wills, and much useful tnformMion» 
etc. By J. C. Hudson, Esq. New Edition, corrected. Fcap.8T0.2«.6d. cloth. 
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•* Th9abo90 Two Worhtmapbekadin One rolmmSfprUe 7i,9totk, 

HUMBOLDT.— ASPECTS OF NATURE, 

In DiiTerent Lands and Different Climates , with Scientific Elucidations. By Alexander Von 
Humboldt. Translated, with the Author's sanction and co-operation, and at his express 
desire, by Mrs. Sabine. 16mo. 6$. cloth : or in S toIs. is. 6d. each doth | Si. 6d. each 
sewed. 

BARON HUMBOLDT'S COSMOS; . 

Or, a Sketch of a Physical Description of the Unlrene. Translated, with the Anlhor'i 

sanction and co*operation, under the superintendence of Llentenant*Colonal Edward Sabine, 

F.R.S. For. Sec.R.S. New Edition. Vols. I. and II. 16mo. Zs. 6d. each cloth i Sa. 6d. 

each lewed: or in post 8vo. price ISs. each. Vol. III. Part I. post 8*0. 6l. cloth i or in 

16mo. 2$. M. sewed } 3i. 6d. cloth. Part 11. Sro. post 7«* cloth } and la 16mo. 8i. sewed, or 

4s. cloth. 

§ 

SENTIMENTS AND SIMILES OF SHAKSPEARE.' 

A Clasbified Selection of Similes, Definitions, Descriptions, and other remarkable Passages 
in Sbakspeare's Plays and Poems. With an eiaborntely illuminated Border In the charac- 
teristic Style of the Elisabethan Period, and other Embclllahmeats i bound in verr masslTe 
carred and pierced covers, conuining in deep relief a medallion Head and Cypner. The 
Illuminations and Ornaments designed and executed by Henry Noel Huaphrays. Bqvara 
post Sto. price One Guinea. 
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MRS. JAMESON'S LEGENDS OF THE MONASTIC ORDERS 

As represented in the Flue ArU. Containing St. Benedict and the early Benedictines In 
Italy, France, Spain, and Flanders , the Benedictines in England and in Germany i the 
Relonned Benedictines; eariy Royal Saints connected udth the Benedictine Order i the 
Angustines; Orders derived from the Aiiguatine Rule i the Mendicant Orders i the Jeftnits % 
and the Order of the Visitation of St. Mary. Forming the Sxcond Snains of Satred and 
Leftndmrjf Art. With Eleven Etchings by the Author, and 84 Woodcuts. Square crown 
8vo. S8s. cloth. 

MRS. JAMESON'S SACRED AND LEGENDARY ART; 

Or, Legends of the Saints and Martvrs. First Snaiss. Containing, Legends of the 
AngeU and Archangels : the BvaugelUu and Apostles : the Greek and f«atln Fathers; the 
Magdalene; the Patron Stiiats; the Viqpn Patrmiesus ; the Martyrs; the Bivhops; the 
Hermiu; aud the Warrior-»ainU of Chrislcndom. Second Edition, printed in One Volnns 
lor the convenience of StndenU and Travdlers : with numcEons Weodcnts, and fe»ixteca 
Bichiaga by the Author. Sqnare crown 8ro. S8s. cloth. 
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14 NEW W0BK8 AND NEW EDITIONS 



MRS. JAMESON'S LEGENDS OF THE MADONNA, 

A» repreieiited In the Fine Aru. Forming tke Third andevmcluding SsRntof 8«erH 
and Lrgendarw Art. Br Mn. <Iaine«on, Author of **Chun(:teriBtici of Women," etc. 
With Btchlttir* Dy the Autnor, and KngrArlup on Wood. Square cruvn 8vo. 

JEFFREY (LORD).— CONTRIBUTIONS TO THE EDINBURGH 

RR VI F. W. Bf Franclt Jeffrey, late One of the J ndf ea In the Coort of Seaaion in Scotland . 
Second Bditton. S TOla . Sro. 42$. cloth. 

BISHOP JEREMY TAYLOR'S ENTIRE WORKS: 

With the Life by Biahop Heber. BcTiaed and corrected by the Rer. Charlea Page Kdea, 
Fellow of Oriel College, Oxford. In Ten Volnaea. Vola.Il. toiX. 8vo. price Half<*- 
Guinea each. 

•«• Th« Firat Folmmt (hut iht laat In order 1/ publication), w</I eon telM BUk«p Hthei'i 
Life of Jeremf Taylor, estended bf the Editor, 

[Vol. X. U in tkefrno. 



READINGS FOR EVERY DAY IN LENT. 

Complied from the Writings of Bishop Jeremy Taylor. By th 
*'The Child's Firat Uiatory of Rome/' etc. reap. 8ro. tf. cloth. 



JOHNSTON.— A NEW DICTIONARY OF GEOGRAPHY, 

Descriptive, Physical, Sutistical, and Historical 1 Forming a complete General Gaaetteer 
of the World. By Alexander Keith Johnston, F.R.S.E. P.R.G.S. F.CS.t Geographer at 
Edinburgh in Ordinary to Her Majesty; Author of "The Physical Atlaa of Natural Phe- 
nomena.'* In One Volume of 1,440 pages, comprising nearly Rfty Thousand Names of 
Places. 8vo. 86«. cloth. 1 or strongly half. bound in ruaaia, with flexible back, price 41s. 

KEMBLE.— THE SAXONS IN ENGLAND: 

A History of the English Commonwealth till the period of the Norman Conqueat. Br John 
Mitchell Kemblc, M.A., F.C.F.S., etc. 3 toU. 8vo. 28s. cloth. 

KIRBY AND SPENCE.— AN INTRODUCTION TO ENTO- 

MOLOGY ; or, Elemcnta of the Natural History of Insects : comprising an account of 
noxious and nsefal Insects, of their Metamorphoses, Food, Stratairems, Habitations, 
- Societies, Motions, Nolaea, Hybernation, Inatinct, etc. Br W. Kirby, M.A. F.R.S. & L.S. 
Rector of Barham; and W. Spence, Esq., F.R.8.&L.S. NewEdition, enlarged. Srols. 
8to. Sit. M. cloth. 

L. E. L.--THE POETICAL WORKS OF LETITLA. ELIZABETH 

LANDONt Comprising the IMPROVISATRICE, the VENETIAN BRACELKT, the 
GOLDEN VIOLET, the TROUBADOUR, and other Poetical Remains. New Edition, 
uniform with Moore's 5o»n, B»llad$, and Sacred 8omg$i with 8 Vignettes by Richard 
Doyle. StoIb. 16mo. 10s. cloth) morocco, 81a. 

LAING.— NOTES ON THE POLITICAL AND SOCIAL STATE 

OF DENMARK AND THE DUCHIES OF HOLSTBIN AND SLESWICK. Br Samuel 
Laing, Esq., Author of "Journal of a Residence in Norway,** **A Tour in Sweden," 
*• Notes of a Traveller,*' etc. [/• the preu. 

LAING.— OBSERVATIONS ON THE SOCL^ AND POLI- 
TICAL STATE OF THE EUROPEAN PEOPLE IN 1848 AND 1849t being the Second 
Series of **Notes of a TraTclIer." Bt Samuel Laing,Eaq., author of *' A Journal of aReai- 
dencc in Norway," the Translation of *' The Heimaliringla,*' and of " Notea of aTrarellar 
on the Social and Political State of France, Pruaaia," etc. 8ro. 14s. cloth. 

LARDNER.— THE GREAT EXHIBITION AND LONDON IN 

1861. Reriewed by Dr. Lardner, Michel Chevalier, John Lemoinne, and Hector Berlios. 
8vo . {Near If readg . 
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LARDNER'S CABINET CYCLOPAEDIA. 

The Cabinet C/clopadia of History, Bi<^aphy, Literature, the Arts and Sciences, Natural 
History, and ftlanuf actures. CoinprisinK a Series of Origfinal Worlcs by Sir John Herschel, 
Sir James Mackintosh, Robert Sonthey, Sir David Brewster, Thomas Keightley, John 
Forster, Sir Walter Scott, Thomas Moore, Bishop Thirlwall, the Rev.G. R. Gleiir, J. C. L. 
Sismondi, John Phillips. F.R.S., G.S., and other eminent Writers. 132 vols. fcap. 8to. 
with Vignette Titles, price Ninbtrbn GoiifBAs. cloth.— The works sepaiately, in Sets or 
Series, price Thksb Shuxinos and Sixpbmcs each Volume. 



Tkw complete Serlet eomprUet the following Worka :— 



1 . Beirs History of Russia . 8 role. lOf . M. 

3. Bell's Uves of British Poets,SToli. 7<> 

8. Brewster's Optics . . 1 vol. 3f . M. 

4. Cooley's Maritime and In- 

lana DiscoTcry . . 8 toIi. 10a. M. 

5. Crowe's History of Flrancc, 8 toIs. 10«. M. 

6. Dc Mor|{an on Probabilities, 1 rol. St. M. 

7. De Sisraondi's History of 

the luUan Republics . 1 vol. 3«. 6i. 

8. De Sismondi's Fall of the 

Roman Empire . . StoIi. 7t. 

9. Donovan's Chemistry . 1 Tol. 3s. M. 

10. Donoran's Domestic Eco- 

nomy . . . • SToli. 7*« 

11. Dunham's Spain and Por> 

tugal .... StoIb. 17'*64f. 

12. Dunham's History of Den- 

mark, Sweden, and Nor> 

way .... StoIs. lOa.M, 

13. Dunham's History of Po- 

land .... ItoI. St.M. 

14. Dunham's Germanic Em* 

pire .... 8 vols. 10«. 6d. 

15. Dunham's Europe during 

the Middle Ages . . 4 vols. 14t. 

16. Dunham's BritiBh Drama. 

tist 3toU. 7a. 

17. Dunham's lives of Early 

Writers of Great BriUin, 1 vol. St. M. 

18. Fergus's History of the 

imited Sutes . . 2 vols. 7t. 

19. Fosbroke's Greek and Ro- 

man Antiquities . . 3to1s. 7*. 

20. Forster's Uves of the 

Statesmen of the Com- 
monwealth . . 6to1s. 17t.M. 

:i. Cleg's Uvea of Military 

Commanders . .8 vols. lOi. M. 

22. Grattan's History of the 

Netherlands ... 1 vol. 8«. M. 

23. Henslow's Botany . . 1 vol. 8t. 6d. 

24. Herschel's Astronomy . ItoI. St.M. 

25. Herachel's Discourse on 

Natural Philosophy . 1vol. St.M. 

26. History of Rome . . 3 vols. 7t. 

27. History of Svrltaerhmd . 1vol., 3t.6tf. 

28. Holland's Treatise on the 

Manufactures in Metal, 8 vols. 10t.6tf. 

29. James's Lives of Foreign 

Statesmen . . . 6 vols. 17<«M. 

30. Kater and Lardner's Me- 

chanics . 1vol. St. 6tf. 

81. Ke^htley's OutUnes of 

Uiatory .... 1 Tol. St. M, 

33. Lardner's Arithmetic . 1vol. 8t.64f. 



38. Lardner's Geometry 
34. Lardner on HeatI . 



I vol. 8t.6tf. 
1 vol. St. M. 



85. Lardner's HydrostaUcs and 

Pneumatics . . . 1vol. 3t.6tf. 

86. Lardnerand Walker's Elec- 

tricity and Magnetism, 3 vols. 7*. 

^. Mackintosh, Forster, and 
C ourte nay's Lives of Bri- 
tish Statesmen . 7 vols. 24t. 6d. 

88. Mackintosh, WaUace, and 

Bell's History of Eng- 
land .... lOvoU. 85«. 

89. Montgomenr and Shelley's 

Eminem Italian,Spanish, 

and Portuguese Authors, 3 vols. I0f.6rf. 

40. Moore's History of Ireland, 4 vols. lOt. 6d. 

41. Nicolas's Chronology of 

History .... 1 vol. St. 9d. 

43. Phillips* Treatise on Geo- 

logy .... 8 vols. St.6tf. 

48. Foweil'sHUtory of Natural 

Philosophy ... 1 vol. 8t. M. 

44. Porter's Treatise on the 

Mauufacture of Silk . 1vol. St.6tf. 

45. Porter's Manufacture of 

Porcelain and Glass . 1 vol. St. 6(1. 

46. Roscoe's British Lawyers, 1 vol. St. 6<f. 

47. Scott's History of Scot- 

lud .... 2 vols. 7t. 

48. Shelley's Lives of Eminent 

French Authors . . 3 vols. 7t. 

49. Shuckard and Swainson's 

Insects .... 1 vol. St. M. 

50. Southev's Lives of British 

Admirals ... 5 vols. 17t. M. 

51. Stebbing's Church History, Svols. 7t. 

52. Stebbing's History of the 

Reformation . . 8 vols. 7t. 

63. Swainson's ' Discourse on 

Natural History . . 1 vol. 8t.6tf. 

54. Swainson's Natural His- 

torv and ClassUcatiun of 

Animals . . ItoI. St. 6(1. 

55. Swainson's Habits and In- 

stincts of Animals • 1 vol. St.6tf. 

56. Swainson's Birds . . Svols. 7t. 

57. Swainson'a Rsh, Reptiles, 

•tc Svols. 7t. 

58. Swainson's Quadrupeds . I vol. 8t.6tf. 

59. Swainson's Shells aad 

Shellfish . . . ivol. 8t.6tf. 

60. Swainson's Animalsin Me- 

nageries . . . 1vol. St.6tf. 

61. Swainson's 'nuddermy and 

Bibliography . .Ivol. 3t.6d. 
63. ThlrlwaU's History of 

Greece .... 8to1s. S8t. 



10 N£W W0BK8 AKD NEW EDITIONS 

LATHAM.— ON DISEASES OF THE HEART. 

Leclurekon Sabjects connected with Clinical Medicine t comprtelng IMfCMM of the Heart. 
By P. M. LftthRm, M.O. Phrtician Estraerdinarj to th« Qneeni and UU Phjaldan t« Hi. 
Bartholomew'! HocpiUl. NawBdiUoo. 3Tola.Uno.l««.clotii. 

LEE.— ELEMENTS OF NATURAL HISTORY; OR, FIRST 

PRINCIPLES OF ZOOLOGY. For the Use of SchooU andYoaBg Peraona: coaapiifiot 
the Priacipirt of Clarification, Intenperacd with amaainjcaad iiiatrae#re Account* of the 
most remarkable Aaimali. Bjr Mrs. R.Lee. New Edition, reriaed and colaxged; vith 
u omeroua additional WoodcuU. Foolacif 8ro. J$. M. doth. ■ 

LETTERS ON HAPPINESS, ADDRESSED TO A FRIEND. 

By the Anthoreaa of '* Lettera to My Unknown Frienda," '* Twelre Yean Ayo, a Tale," 
" Some Paaaagca from Modem Hiatory,** and •' Diacipllne.'* Foolaeap 8ro. U. cloth. 

LETTERS TO MY UNKNOWN FRIENDS. 

BjaLadj. Third Edition. Foolscap 8to. &«. cloth. 

LINDLEY.— AN INTRODUCTION TO BOTANY. 

Br Prof. J. Undlej, Ph.D., F.R.S. L.S. etc. New Edition, with CorrcetioM aji4 namenu 
Additiooa. STola.Sro.withSixPUtesandaameroaa Woodcnta, 34a. cloth. 

LINDSAY.— OUR NAVIGATION and MERCANTILE MARINE 

LAWS conaidered with a View to their gvneral Reriaion and CoasoUd^tlon ; alao, u 
I nquisj into the pilncipal Maritiuie Inetitutiona. BjW.8, LIndaay. 8ro. 7<. M. doth. 

LINWOOD (W.)— ANTHOLOGIA OXONIENSIS; 

Sive, norileglnm e iuilbaa poatlols diveraonunOzonienBlum Grccia et LatiAiadeccrptam. 
Curaate Guualmo Linwood, UjL., MiU Chriatl Alummo. 8to.I4«. cloth. 

LITTON.— THE CHURCH OF CHRIST, 

In ita idea, Attribntea, and Miniatrr t with a particular reference to the Coatrorenr ob 
the Subject between RomaniaU and WotcatanU. Bf the Rct. Edward Arthur Uttoa.M .A., 
Perpetual Curate of Stoduoa Heath; and Vice'Principal of St. Bdmoad Hall, Qslord. 
8ro.l6«. cloth. 

LORIMER.— LETTERS TO A YOUNG MASTER MARINER 

On Bome Subjecta connected with his Callias. Bj the late Charlea Lorimer. A New Edi- 
tion. Foolacap 8ro. 6e. M. cloth. 

LOUDON.— THE AMATEUR GARDENER'S CALENDAR: 

Beinir a Monthlr Guidet aa to what should be avoided as well aa what should be done in t 
Garden In each Month : with plain Rules ko9 to do what Is requiaite i IMrectiona for layiDc 
out and piantin; Kitchen and Flower Gardena, Pleaaare Grounds, and Shrubberiea ; and a 
short account. In each Month, of the Quadrupeds, Birds, and Insects, then most injurioua to 
Gardena. B7 Mra. Loudon. l€mo. with numerous Wood EngnTiaga,7<*0'*cloth. 



LOUDON— THE LADYS COUNTRY COMPANION; 

Or, How to E 
Ladles,'* etc. 



Or, How to EnJOT a Country Life Rationallf. Br Mra. London, author of * *OardealBff f<^ 
NawBditioB. VoolaeapSro., with Plata and Woodcata,?*. 8'. clotk. 



LOUDON'S SELF-INSTRUCTION FOR YOUNG GARDENERS, 

Foresters, Bailiffs, Land Stewarda, and Farmers} in Arithmetic. Book-keeplug, Geo- 
metry, Mensuration, Practical Triaonvmetry, Mechanics, Laad-Snnrcyina, LereHiDf, 
Flauninirand Mapplna, Architectural DrawiniT* i"*^ laometrical Projection and Perapective; 
with Examples shewing their applications to Horticultural and Agricultural Purposci. 
With a Portrait of Mr. Loudon, and aMemoir by Mra. London. Svo. with Wood SugraTiagi, 
7t.M.doth. 
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LOUDON'S ENCYCLOPEDIA OF TREES AND SHRUBS: 

Belngihe Arboretum et Frutieetum Britannieum abridged] conuining the Hardj Treei 
and bhrubs of Great Britain, NatiTe and Foreign, ■cientificallr and popularly described t 
with their Propagation, Caltnre» and Uiet in the Arts. With about 2.000 Engravingt on 
Wood. 8to. 2/. lOi. cloth. 

LOUDON'S ENCYCLOPEDLA. OF GARDENING: 

Compiuing the Theorr and Practice of Horticulture, Floriculture, Arboriculture, and 
LaudacKpe Gardening : including all the latest ImproTements ; a General History of Garden- 
ing in all Countries ; and a Statistical Vieir of its Present State ; with Suggestions foi its 
Future Progress in the British Isles. By J. C. Loudon, F.L.S. H.8., etc. illustrated with 
many hnn<Gred Enrnvlngs on Wood by Branston. New Edition, contectcd and improred 
by Mrs. Loudon, bto. fiOi . cloth. 

LOUDON'S ENCYCLOPEDLAl OF AGRICULTURE: 

Comprisiugthe Theory and Practice of the Valuation, Transfer, Laying-out, Improrement. 
and Management of Landed Property, and of the cultiration and economy of the Animal and 
Vegetable Productions of Agriculture, including all the latest improvements. Fifth 
Kdltion ; with upwards of 1,100 Kngrarings on Wood by Branston. 8to. 3 / . 10«. cloth. 

• 

LOUDON'S ENCYCLOPEDU OF PLANTS: 

Includingall the Plants which are now found in, or have been introduced into, Great Britain 

fivittg their Natural History, accompanied by such Descriptions, Engraved Figures, and 
lementary Details, as may enable a De^iqner,who is a mere English reader, to dTscover the 
name of every Plant which he may find lu flower, and acquire all the information respecting 
it which is useful and interesting! By J . C. Loudon, F.L.S ., etc. The Specific Characters 
by an Eminent Botanist; the Drawings by J.D. C. Sowerby. New Edition, corrected 
throughout and brought down to the year 1852, by Mrs. Loudon. [/n the pre$t, 

LOUDON'S ENCYCLOPEDIA OF COTTAGE, FARM, AND 

VILLA ARCHITECTURE and FURNITURE. Containing Designs for Cottages, Villas, 
Farm Houses, Farmeries, Country Inns, Public Houses, Parochial Schools, etc. ; with the 
requisite Fittin«>np, Fixtures, and Furniture, and appropriate Offices, Gardens, and Garden 
Scenery: each Design accompanied by Analytical and Cfrltical Remarks. By J.C.Loudon, 
P.L.8.etc. New Edition, Edited by Mrs. Loudon. With more than 3,000 EngraTings on 
Wood. 8to. 68s. cloth. 

LOUDON'S HORTUS BRITANNICUS; 

Or, Catalogue of all the Plants indigenous to, cultivated in, or introduced Into Britain. An 
entirely New Edition corrected throughout i with a Supplement, including all the New 
Plants down to March, ISfiOi and a New General Index to the whole Work. Kdited by Mrs. 
Loudon i assisted by W. H. Baxter and David Wooster. 8vo. 31«. 6d. cloth. 

SUPPLEMENT. 

Including all the Plants Introduced into Britain, all the newly discovered British Species, 
and all tne kinds originated in British Gardens, up to March 186U. With a new General 
Index to the whole work. By W> H. Baxter and D. Wooster, under the direction of Mrs. 
Loudon. 8vo. lit, cloth. 

LOW.— ON LANDED PROPERTY, AND THE ECONOMY OF 

ESTATES: Comprehending the Relations between Landlord and Tenant, and the Princi- 
ples and Forms of Leases; of Farm Buildings, Enclosures, Drains, Embankments, Roads, 
and other Rural Works, Minerals, and Woods. By David Low, Esq. F.R.S.E. etc., author 
of *« Elements of Practical Agriculture," etc. 8vo. with numerous Wood Engravings, 
2 li. cloth. 

LOW.— ELEMENTS OF PRACTICAL AGRICULTURE: 

Comprehendingthe Cultivation of PlanU, the Husbandry of the Domestic Animals, and the 
Economy of the Farm. By David Low, Esq . F.R.S.E. , Professor of Agriculture in the Uni- 
versity of Edinburgh. New Edition i ^ith an entirely new set of above 200 Woodcuts. 
8vo.3jU. cloth. 

MACAULAY.— THE HISTORY OF ENGLAND, 

From the Accession of James II. By Thomas Babington Macaulay. New Edition. Vols. 1. 
and! I. Svo.SSt. cloth. 
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18 NEW WORKS AVD NEW EDITIONS 

■ » 

MACAULAY.— CRITICAL AND HISTORICAL ESSAYS Con- 
tributed TO THE RDIVBURGH REVIEW. Bf Tbomu Babinirtoa Marmnlajr. New 
Edition, complete in One Volumes with Portrait br E. U. EddIf,ciiamTed la llae dtG.VV. 
GreRtbkch, kiid Vig^nette. Square crown 8ro. 311. clotli; 80>. calf eZCzm, bj Hafdij. 
—Or (SbLth Editiou) in 8voU.8T0.36t.cIoth. 

MACAULAY.— LAYS OF ANCIENT ROME: 

With Itht and Tub Armada. By Thomas Bablngtoa Macaulaj. New ESlUoB. IBno. 
4«. 6(1 .cloth{ morocco, lUf.M. {bound if Hagdag). 

MR. MACAULAYS LAYS OF ANCIENT ROME. 

With namerons I Uaitrations, Original and from the Antlqne, drawn oaWOod byHScorte 
Scharf, Jun. and engnrei by Samuel WUUaa*. New Edition. Feap. 4to. 21«. boards; 
morocco, 42«. {bound bg Umifdag) , 

MACDONALD.— VILLA VEROCCHIO; OR, THE YOUTH OF 

LEOXAROO DA VINCI t a Tale. By the late Dlaiut Lonlaa Macdonaid. Fciy. 8vo. 
6«. cloth. 

MACKAY. — THE SCENERY AND POETRY OF THE 

KNOLISH LAKES'! A Snmmer Ramble. Br Chniee Mnckay, Beq. LL.D., Author of 
•'The Salamaodrine." etc. VTIth beautiful Wood RngraTinp from Original SKctekce. A 
New and cheaper Bdition, with additional Illai«ntions. Poet 8to. 7*. W. clotlu 

MACKINTOSH'S (SIR JAMES) MISCELLANEOUS WORKS: 

Including hit Contributione to The EDINBURGH REVIEW. A New Bdltion, complete 
iu One Volume » with Portrait engraved in line by W. Greathacb, and VigpietU. Square 
crown 8vo. 21a. olothi or ;iQi. eaU extra by Ua^ay. 

MCCULLOCH.- A DICTIONARY, GEOGRAPHICAL, STATIS- 
TICAL, AN'D HiarORICAL. of the Tariooa Countrica, Placet, and Prlnciiml Natural 
Obiectt in the World. By J. R. M'Culloch, Esq. Illustrated with Six large Mapa. New 
Edition, corrected and In part re-written i with a Supplement. 2 thick vols. 8to. 63«. doth. 

M'CULLOCH.-A DICTIONARY, PRACTICAL,, THEORETI- 
CAL. AND HISTORICAL, OP COMMBRCR, AND COMMERCIAl^ NAVIGATION. 

Illastnted with Maps and Plans, by J. R. M'Culloch, Esq. A New Edition (1852), cor- 
rected, enlarged, and improredt Including a New Supplement; 8m>t 50*. olotk-i or Sit. 
strongly half>bound in ruttia. 

••• THB NEW 8UFPfiBMBNTM«f *« kmdoopmrmUlg, ^iec 4t» Bd.Mw^d, 

M'CULLOCH.— AN ACCOUNT, DESCRIPTFVTE, AND STATIS- 
TICAL, of the BRITISH EMPIRE; ezhibiting iU Extent, PhTsical Capaeitiea, Population, 
Industry, and Civil and Religloue lustitatfooe. By Jt R. M<€nlloeh, Esq* 8d Sdidon, 
corrected, enlarged, and greatly improved. 2 thick vols. 8vo. 48s. cloth. 

M'CULLOCH.— A TREATISE ON THE PRINCIPLES AND 

PRACTICAL INFLUENCE OF TAXATION AND THE FUNDING SYSTEM. By J. R. 
M'Culloch, Esq. Second Edition (18S2), corrected, enlarged, and Improved. 8vo. 16i. 
cloth. 

M'CULLOCH.-A TREATISE ON THE CIRCUMSTANCES 

WHICH DETERMINE THE RATE OP WAGES AND THE CONDITION 0# THE 
LABOURING CLASSES. By J.E.M'CnUoch,Esq. Fc^>.8vo. 8«.M. cloth. 

MAITLAND.— THE CHURCH IN THE CATACOMBS: 

A Oetcription of the Primitive Church of Rome, illustrated by its Sepulcliral Remalni. 
By Charles Maitland. New Edition, revised i with numerous Woodcuts, svo. 14#. cloth . 
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MARCET.— CONVERSATIONS ON CHEMTJSTRY: 

In which theElenenttof that Science are familiarly Bxplalneii and lUnstratecl bj Exptrl- 
meal*. ByJaneMarcet. New Bditioa, corrected. STOU.foolacapSro.Hf. cloth. 

MARGET.— CONVERSATIONS ON POLITICAL ECONOMY: 

In «fhlch the Elemeott of that Sctetace are faihlliatly eniluhed. By Jane Marcet. New 
Edition, reviled and enlarged. Foolscap 8to. 7$. dd. doCh. 

MARCteT.-CONVERSATIONS ON NATURAL PHILOSOPHY. 

I n which the Elements of that Science are familiariT explained, and adapted to the compre- 
hension of Young Persons. By Jane Marcet. NewEdition, enlarged and corrected. Fcap. 
8to. with 88 Plates, lOs. id\ doth. 

MARCET.— CONVERSATIONS ON VEGETABLE PHYSIO- 

LOGYi comprehending* th«r Elements of Botmy, with their application toAgriealture. 
By J ane Marcet. New Edition . Foolscap 8to. with Four PlateSj 9t. cloth. 

MARCBT.--CONVERSATIONS ON LAN© AND WATER. 

By Jane Marcet. New Edition rcTised and corrected. Foolscap Svo. with eolonred Map 
shewing the comparatiTe Altitude of Monntalnti 5«.6tf. cloth. 

MARRYAT (CAPT.)— MASTERMAN READY; 

Or, the Wreck of the Paciflc. Wrltkcn for Young People. Br Captain tfanryiit, C.B, author 
of "Peter Simple,''ete. ANew Edition, complete inTvo Volumes » with numerous Wood 
Engravingi. 2 Tols. f cap.Svo . 13i. cloth. 

MARRYAT. — THE PRIVATEER'S-MAN ONE HUNDRED 

YEARS AGO. By CapUln F. Marnrat, C.B., author of "Peter Simple," "Masterman 
Aeady," ete. S toIi. f cap. 8vo. 12«. cloth. 

MARRYAT.— THE MISSION; 

Or, Scenes in Africa. Written for Young People. By Captain Marryat, C.B., author of 
'* Peter Simple," **Masterman Ready,"etc. 2 Tols.fcap.8TO. 12s. cloth. 

MARRYAT.— THE SbTTLERS IN CANADA. 

Written for Young People. By Captain Manryat, C.B., author of •*?«!«? Simple/' 
' * Mastcrman Ready," ete. New Edition. Feap. 8to. with two Illustrations, 7«. M. eloth. 

MAUNlDEBL--TfiE SClfeNflFlC AND LITERARY TREA- 

SURYt A New aud Popular Bncyclopadla of Science and the Belles Lettres ; including all 
Branches of Science, and njtrj Subject connected with Uterature and Art. The whole 
written in a familiar style, adapted to the comprehension of all persons desirous of acqulr* 
lag infotmation on the snbjecu comprised in the work, and also adapted for a Manual of 
conTenient Reference to the more itfatMtftkd. BySamniAMaundkr. NewBditlon. Fcap. 
8to. 10s. cloth) bound in roan, 12«. 

MAUNDER'S TREASURY OF HISTORY; 

Comprising a General Introductory Outline of UniTcrsal Historr, Ancient and ModevBt nd 
a Series of separate Histories of erery principal Nation thatensts ; deTeloping their Rise, 
Progress, and Present Condition, the Moral and Social Character of their respeetiTe 
Inhabitants, their Religion, Manners, and Customs, etc. etc. NewEdiUon. Foolscap 8to. ■ 
10s. cloth t bound In- roan, 12s. } 

MAUNDER'S TREASURY OF NATURAL HISTORY; 

Or, a Popular Dictionary of Animated Nature i in which the Zooloclcal Characteristics that 
dUtingdahthe diflkit At ClOMt .Oenfeih, anB SiMcies fere eoWbincd «Rh aTiMety df Itfterest- 
ihglnlbrlaatlon lUuUMtlTe of the Habits, Instincts, and General Sconomy of the Animal 



Kttwdom . To which arc added; a SylUibns of Practical Taxldermy,and aOlossarial Appendix. 
BnMliehcdwltb'gOO BligrtkTiii|ffe on Wood, from Dtawings made expressly for this Work. 
New Edition. Fc^>. 8to. 10«. cloth t bound in roan, 12s. 
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20 NEW WORKS AND NEW EDITIONS 



MAUNDER'S TREASURY OF KNOWLEDGE, 

And LIBRARY of RBFRRRNCBt ComprUinir ui Enrlith GrAoiintr ; Tablet of EafclUh 
Verbal Dittinctiona i PrOTerba, Temi, and Phraaea, in Latin, Spanish, French, and luUan, 
translated; new and enlarged Eiiglith Dictionary; Directinna for Pronuaciatioo t nev 
Univeraal Gazetteer i Tablea of Population and SUtistict ; Liit of Cities, Borovghs. and 
Market Towna in the United Kingdom ; Reipilatlons of the General Poat-OfRce ; List of 
Foreiifn Animal, Vegetable, and Mineral Productions i cnmpendioui Classical Dictionarr ; 
Scripture Proper Names accented, and Christian Names of Men and Women: with Latiu 
Maxims translated i List of Abbreviations ; Chronnlogv and History % compendious Lav 
Dictionary; Abstract of Tax <\cts ; Interest and other Tables ; Forms of Epistolary Address ; 
Tables ot Precedency i Synopsis of the British Peerage ; and Tables of Number, Moner, 
Weights and Measures. Jiem Kdition, revised throughout and greatly enlarged. Foolscap 
8to. lOf . cloth I bound in roan, 12f . 

MAUNDER'S BIOGRAPHICAL TREASURY: 

Consisting of Memoirs, Sketches, and brief Notices of above 1 2,000 BmlaentPeruons of all 
Aires and Nations, from the Earliest Period of History ; forminr a new and complete Dic- 
tionary of Universal Biography. A New and carefully reviaed Edition; corrected through- 
out, and extended by the introduction of numerous additional Uves. Foolscap 8ro. lOi. 
cloth } bound in roan« 13|. 

MERIVALR— A HISTORY OF THE ROMANS UNDER THE 

EMPIRE. By the Rev. Charles Merivale. late Fellow and Tutor of St. John's College, 
Cambridge. Vols. I. and II. 8vo. 28». cloth. Also, Vol. lit. completing the History to the 
Esublishment of the Monarchy by Auguatus. 8vo. 14«. doth. 

JAMES MONTGOMERY'S POETICAL WORKS. 

With some additional Poems, and the Author's Autobiographical Prefaces. A NewBditiou, 
complete in One Volume; with Portrait and Vignette. Squaxe crown 8vo. lOt. 6rf. cloth : 
morocco. 3U.— Or in 4 Tola, foolscap 8vo. with Portrait, and Seven other PUtes, SOt. 
cloth; boundin morocco, li. 16s. 

MOORE.— HEALTH, DISEASE, AND REMEDY, 

Familiarly and Practically considered in a few of their Relations to the Blood. BvGetn-ge 
Moore, M.D., Member of the Royal College of Physicians, etc.. author of "The Power of 
the Soul over the Body/' etc. Post 8vo. Jt- M. cloth. 



MOORE.— THE POWER OF THE SOUL OVER THE BODY 

Considered in relation to Health and Morals. By George Moore, M.D. Member of th( 
Royal College of P hyslcians, etc. New Edition . Post 8vo. 7«. 6d. cloth. 



MOORE.— THE USE OF THE BODY IN RELATION TO THE 

MIND. By George Moore, M.D. Member of the Royal College of Physiciana,etc. Nev 
Edition. PostSvo. 9t. cloth. 

MOORE.— MAN AND HIS MOTIVES. 

By George Moore, M.D. Member of the Roysl College of Physicians, etc. New Edition. 
Post 8to. 8s. cloth. 

MOORE'S POETICAL WORKS: 

Containing the Author's recent Introduction and Notes. Complete in One Volajne,nniforni 
with Lord Byron's and Southey's Poems. With Portrait bv George Richmond, engraved in 
line, and View of Sloperton Cottage. Medium 8vo. If. Is. cloth ; or 43t. bonnd in morocco, 
by Hayday.— Or in 10 vols, foolscap 8vo. with Portrait, and 19 Plates, 3i. 10s. cloth; 
morocco, 4f. lOs. 

THOMAS MOORE'S SONGS, BALLADS, AND SACRED SONGS. 

First collected Edition, uniform with the smaller Edition of Mr. Macaulay'a Lagt of 
' Ancient Rome; with Vignette by Richard Doyle. 16mo. Ss. cloth; or 12s. M. bonnd iu 
smooth morocco, by Hayday. 



SJt 



PUBLISHED BT MSSS&S. LONGMAN AND Co. ^1 

MOORE'S IRISH MELODIES. 

New Edition, uniform In siie with the smaller Edition of Mr. Macanlar*! '* Lart of Ancient 
Rome." With the Autobiographical Preface from the CollectiTe Edition of Mr. Moore'i 
Poetical Works, and a Vignette by D. Maclise, R.A. 16mo.5t. cloth; 12t. 6rf. bound in 
smooth morocco, by Haydaj.-Or in foolscap Svo.wlth Vignette bjCorbonld, 10a. cloth; 
bound In morocco, ISs. titf. 

MOORE'S IRISH MELODIES. 

Illustrated by D. Maclise, R.A. New and eheapet Edition, with 161 Designs, and the 
J whole of the Letter-press engraved oo Steel, by F. P. Becker. Saper royal Sro. 81«. M. 

cloth ; bound in morocco, by Uayday, Si. 12«. 6<r. 

*•* The OHrttiml Bdltlou, In imperial Bvo. (SS$. komrdit Morocco, kp Hagimg, 41, lit. ed.t 
Prof/s, 61. U. *««r A,-«Mf $till be had. 



MOORE'S LALLA ROOKH: AN ORIENTAL ROMANCE. 

New Edition, uniform in sise with the smaller Edition of Mr. Macaulay's Layt 9f Ancient 
Borne. With the Autobiographical Preface firom the Collectlre Edition of Mr. Moore's 
Poetical Works, and a ^Hgnette br D. Maclise, R.A. 16mo. &•. cloth ; 12«. 6d. bound in 
smooth morocco, by Hayday.— Or in foolscap 8vo. with 4 Plates by WesUll, lOs. id. 
cloth i or 141. bound in morocco. 

MOORE'S LALLA ROOKH: AN ORIENTAL ROMANCE. 

With U highly finished Steel Plates, from Designs by Corboald, Meadows, and Stephanoff, 
engraTcd under the superintendence of the late Charles Heath. New Edition, uniform in 
sise with TAoNMon'* Season* and Goldamith*$ Poems, illustrated by the Etching Club. 
Squaie crown 8to. 16s. cloth ; morocco, 2Ba. 

*•* A few copie$ of the Originml Bdiliont in rofal 8vo. price One Guinea,— $till remain^ 

MOSELEY.— ILLUSTRATIONS OF PRACTICAL MECHANICS. 

Astronomy In King's 



By the Rev. H.Moseley. M.A.. Professor of Natural Philosophy and Astro i 
College, London ; Author of *' The Mechanled Principles of Englneeting 
tura.^ New Edition. Fcap. 8to. with Woodcuts, 8«. cloth. 



idi 



and Architec- 



MOSELEY. — THE MECHANICAL PRINCIPLES OF EN- 

OINEERINO AND ARCHITECTURE. ^Bythe Rev. H.Moseley,M.A. F.R.8., Professor 
*** •-•^•« »^ _ J . - . ... -»g(»oUejjg^ London; andanthor of 

'oodcuts and Diagrams, II. 4«. cloth. 



of Natural PhilosophT and Astronomy in King's College, London'; andanthor of **Illtts- 
tntioneof Practical Mechanics. Sro.with Woodc 



MOSHEIM'S ECCLESIASTICAL HISTORY, 

Ancient and Modem. Translated, with copious Notes, by James Murdoch, D.D. New 
Edition, rcTised, and continued, by the Rev.Henry Soames, M.A. 4 vols. Sto. 48s. cloth. 

MURE.— A CRITICAL HISTORY OF THE LANGUAGE AND 

LITKRATURE OF ANCIENT GREECE. By William Mure, M.P., of CaldweU. 8 vols. 
8to. 36s. cloth. 

MURRAY.— AN ENCYCLOPiEDLi OF GEOGRAPHY: 

Comprising a complete Description of the Earth t cxhiUtingits Relation to the HeaTenl; 
Bodies, its Physical Structure, the Natural History of each Country, and the Industry. Com- 
merce, Political Institutions, and Civil and Social State of all Nations. By Hugh Murrayj 
F.R.S.B. Second Edition; with 83 M^>8« and upwards of 1,000 other Wood EngraTings. 
Sro. 81. doth. 

NEALE.— THE RICHES THAT BRING NO SORROW. 

By the Rer.Knkine Neale, M.A., Rector of Kirtou, Suffolk ; Author of **The Closing 
Scene." Foolscap 8vo. 6«. cloth. 

THE EARTHLY RESTING-PLACES OF THE JUST. 

By the Rev. Erskine Neale, M.A., Rector of Kirton, Suffolk; author of '^The Cloaln| 
Scene." With Wood EngraTinga. Fcap.8T0.7<- cloth. 
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NE ALE.- THE CLOSING SCENE; 

Or, Chriatlanity and Infidelity contnitcd in the Lut Hovn of Remtrkable^er*ons. By tbe 
Rev. Eralcine Neale, M.A., Rector of Klrton, Suffolk. New Editions of the jFlnt and 
Second SoriM. 2 toU. fcap. 8to. 13t. cloth i qt Btfvr$Xely 8f. each. 

NEWMAN.— DISCOURSES ADDRESSED TO MIXED CON- 

GRRGATIONS. By John Henry Ncwmnn, Priest of tbe Qritiwy qfiSt<7h^pM«ri. ^cood 
Edition. 8to. 1S«. cloth. 



LIEUTENANT OSBORFS ARCTIC JOURNAJ^. 

STRAY LEAVES FROM AN ARCTIC JOURNAL. Bv Urat. Bhenad Osbom, R.N., 
Commanding H.M.S.V. Pioneer, in tbe late Expedition, 1860—51, under Capt. Austin, to 
rescae Sir John Franklin. With Map and Four coloured Plates. Post 8to. 

OWEN JONES.-^WINGED THOUGHTS. 

A Series of Poems. By Mary Anne Bacon. With Illustrations of Birds, desifnicd br 
E. L. Bateman, and executed in illuminated printing by OwenJoaesi Uniform with 
Flowert and their Kindred Tkongkttt and FrulU from the Omrden and the Field. Impe- 
rial 8to. 81s. M. elegantly bound In calf. 

OWEN JONES.— FLOWERS AND THEIR KINDRED 

THOUGHTS t A Series of Stansas. By Mary Anne Bacon, Author of ^'Wipred Thouffbu." 
With beautiful lUastrations of Flowers, designed and printed in Colours by Owen Jonei. 
Imperial Sto. 81«. id. elesantly bound in ealf. 

OWEN J0NES.-4FRUITS FROM THE GARDEN AND THE 

FIELD. A Series of Stansas. By Mavy Anne Bacon, Author of V Winged Thooffhu.** With 
beautiful Illustrations of Fruit, designed aad printed in Colours bjOirao Jones, impe- 
rial 8to. 31*. id. elegantly bound in calf. 

OWEN.-^LECTURES ON THE COMBPARATrTE ANATOMY 

AND PHYSIOLOGY OF THE INVERTEBRATE ANIMALS, deUvercd «t the Royal 
College of Suqreoqsin 1843. By Richard Owen, F.R.6. Hunterian Profcssorto the College. 
From Notes taken by William WhIteCooper, M.R.C^S. and Mvised by Ploiossor Owen. 
With Glossary and Index. New Edition, corrected. 8to. with Woodcuts. 

CAr<«r/f rtmdf. 

OWEN.— LECTUJIES ON THE COMPARATIVE ANATOMY 

AND PHYSIOLOGY of the VERTEBRATE ANIMALS, dellTcrcd at the Royal College 
of Surgeons in 1844 and 1846. By Richard Owen, F.R.S. Hnnterian Professor to the Col- 
^ge. InSToU. IQ^e First Volume t with nufi^BKnuWoo^cuVi. eiro^lfto.^th. 

PASCAL'S ENTIRE WORKS, TRANSLATED BY PEARCE. 

THE COMPLETE WORKS OF BLAISE PASCAL: With M. VUlemaln's Essay on 
Pascal coi»side|r"d a#« >^"\S '^^ Mojral|at, oseftsed tp the ^rovi^ciiif L«M«|if ; and the 
Miteellaneout IFHtliuv, Iikoufhtt on Religion^ and' Evideneet of Chrifitimiitf, re- 
•nmnged, with large Additions, from the Ffench Edition of Mons. P.Faug^re. -Newlr 
translated from the French, with Memoir, Introdnetiona to the Tarious Wdrks, Bdltorisi 
Notes, and Appendices, by George Pearce, Esq. StoIs. postSro. wiUi Portrait,.S&f. 6d. 
cloth. 

••• The Three relume$ mnf be hadeeparatetp, aefolUtwt i— 

Vol. K-PAS.CAL'S PROyiNCIAL jpETTERSt with M. ^l^emf^!« -Essay ojd. P^oal 
prefixed, aad a new Memoir. -Post'STO. Portndt, Sf.-M. olotn. 

Vol. 1I.-PASCAL*S THOUGHTS ON RELIGION, AND EVIDENOBS OF CSMSTI- 
ANITY.with Additions from original MSS.: from M. Fangtee's Edition. Post 8to. 
8«. M. doth. 

Voi.III.-PASCAL'S MISCELLANEOUS WRITINGS, CORRESPONDENCE. DE- 
TACHED THOUGHTS, etc. from M. Faugire's Edition. Pott 8t.o. 6f . 6/,eloth. 



PASHLEY^^PAUPERISM AKD POOR LAWS. 

BjRokert FHlIl0]r,41.A., V.C.P.S. 
irritti»f<liilleg«, CambiMgQj Anriior 



Bj •Robert FMlIlqrt^l.A.,, V.C.P.S., One of Her Mvjestr'g CoanteH. and late Tellow of 
""'■""' " oif**lVa?«h In Crete. 8vo.Hair-a>Qvlueai cluiU. 



PEKEIRA.— A TREATISE ON TOOD AKD DIET: 

With Obserrationi on the Dietetieal Rerimen ealted for Disordered Sutea of the PUr aUve 
Pi^MWi JuuLan Aeconnt «f the Dietaeiee of eene of the prlnoipal Meiropoltaan and <4hi>r 
8etabHBhinenuforPi«apers,'Lnaatlc«.CrimiBata,Children, theSlck.elo. VyJott.Perelra. 
JI.O.f Jl.8.,«athorof •'BleeMntiofMateriaJfedicm." 8to. Me.oMh, 



PESGHEI- (C. F.)-^LEMENTS OF PHYSICS. 

ueto.ate. ' 

I vola, fcap. 



By C.r. Peacbe^ Principal of the Royal Mifitary College, Oreid^a. eto.ato. Tranalated 
from the German, with Kotea, by B.weat. Vlth Diaffuuna and Woodcvta. 8' 



8ro. 'tie. dtifh. 

r Part L. ThePb7iiee<irf PendceitbleBodlfla. Peap.<8YA Ja^64f . cloth. 
r< Part II. Impond^erabJle Bodi» 
t. and Electro-Dynamlca) . 



Separately^ Part II. Jmpond«rabJle Bodiae (Light, Heat, Majrnctlim. Electricity, 

2 Tola . fcap . 8to . fS*. Stf. cloth. 



PHILLIPS^FIGURES AND DESCRIPTIONS OF THE PAL^.- 

OZOIC FOffSILS OF CORNWALL^ DEVON, and WEST SOMERSET i obaerred In 
the coarse of the Ordnance Geological Surrey of that District. By John Pnlllps, F.H.8, 
F.O.S. etc. Published by Order of the Lords Commissioners of H. M. Treasury. 8to. 
with 60 Plates, comprising Tsry nnmeroas Figures, 9«. cloth. 

PC RTLOCK. — REPORT ON THE GEOLOGY OF THE 

COUNTY OF LONDONDERRY, and of Parts of Tyrone and Fermanagh, examined and 
doscribed iHiderthe Autharityof the Master-GenAiaJaodBoafd of Ordnance. By J. JC. Port* 
loi:k« J.B.S.«tc, 870^ idtli 48 Plates^ 84«.idoth, 

r 

POWERS-SKETCHES VS NEW ZEALAND, 

wUhPen mhI Pencil. By W. Trmmt Pmnsa, UuA.CXL Prom a loanial hayl la «hn|Ca«»- 
try, iroMi ivij 1841 to Jane 1848. WithS Plates moi. 8 Weodsoia, fioB i}sMrln|s mrfe on 
itespM. fioASro. 12a.«loth. 

THE VADE-MECUM OF FLY-FISHING FOR TROUT: 

Being a complete Practical Treatise On that Branch of the Art of Angling i with plalnand 
copious Instructions for the Manafaawce of Actifclal Flies. By fl.P.R. Pulmaii, «i»»h«r 
of *• The Book of the Axe.** TUrdSditloo, ie*w«itteu and greatly ctAargedt wlthaeveral 
W«odcnU. Koap..8K«. fif.dnth. 

I PYCROFT.— A COURSE OF ENGLISH READING; 

i Adapted to every Tsate «4i4 Capacity. With Utenvr Anecdeiea. Br <he R«t. Jmbms 

n Py«reft,B.A.,««ehorof**TlM€«liegian*eG«ide,"etc. TfewEdiftoii. Tcap.8TO.*«.«loth. 

DR. REECE'S MEDICAL GUIDE: 

For the ase of the Clergr, Heads of Families, Schoola* and Junior Medical Practitioners. 
CeoB^Mtshig « complete Modem Mspensatorr, end a Pimctlcsl Treatise on the distinguishing 
Symptoms, Causes, Prerention, Cure, and Palliatien of the Diseases Incident to the Human 
Frame. With the latest Discoveries in the different Departments of the Healing Art, 
Materia Medica, etc. Seventeenth Edition, with considerable Additions i revised and 
corrected by the Author's Son, Or. Henry Raeae,MA.C.fi. ete. 8ro« 18i. doih. 

RICH.— THE ILLUSTRATED COMPANION TO THE LATIN 

DICTIONARY AND GREEK LEXICON: forming a Glossary of all the Words respecting 
Visible Objects connected with the Arts, Manufactures, and Everj-day Life of the Ancients. 
Wi^ RspresenMlons .of newvir Vwo TlmuoMKi Objects fram the Antique. Br Anthoogr 
Bieh.jun. BJi., hite of Caine College, Cambridfe. Post 8vo. wlthabont S;,fleO Woodevta, 
21s.clo<li. 



— 
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ARCTIC SEARCHING EXPEDITION.-A JOURNAL OF A 

BOAT VOYAGK THROUGH RUPERT'S LAND Md the Centnl Arctic Se», in Search 
of the Discoverj Ships under coiiun«Bd of Sir John FrkoUin. With an Appendix on the 
Ph}rilcal GeoKTiiphy of North Amerlcft. By Sir John Rieh«rdton, C.B., P.R^^ etc., 
Iniprctor of NrvkI Hospitals and FteeU. PabUihed by Anthority of the Admiralty. With 
a enlonred Map, aereral Platei printed In colours, and WoodenU. S rola. 8ro. SU. €d. cloth. 

RIDDLE.— A COPIOUS AND CRITICAL LATIN-ENGLISH 

LEXICON, fonnded on the German-Latin Dictionaries of Dr. William Prennd. By the 
ScT. J. £. Riddle, M.A., of St. Edmund Hall, Oxford. Pott 4to. M>. doth. 

RIDDLE.— A COMPLETE LATIN-ENGLISH AND ENGLISH- 

LATIN DICTIONARY, for the use of Collcflres and Schools. By the Rev. J. R. Riddle, 
M. A., of St. Edmund Hall, Oxford. New Edition, revised and corrected. Sro. 3U. 6^. 
cloth. 

• • Separmiela l"^* Ei«ax.isH>IiA,Tiif DxenoifABT, I0t.<4f. 
^ Ths Latih-Ehoush Digtiom arti 91«. 

RIDDLE.— A DIAMOND LATIN-ENGLISH DICTIONARY. 

A Gnide to the Meanlnir, Quality, and rUht Accentuation of Latin Ciassical Words. By 
the ReT. J. B. Riddle, M.A., of St. Edmund Hall, Oxford. New Edition. Ri^al 32bo. 
4«. bound. 

RIDDLE AND FREUND'S NEW LATIN DICTIONARY. 

A COPIOUS LATIN-ENGLISH DICTIONARY i founded on Andrews's Translation of 
]>^and's larger Latin-German Dictionary t with Improremcnts and Additions. By the Rer. 
J. B. Riddle, M .A., and Dr. W. Frennd. (/» prtfmratimi, 

••• The American Lattn-KnglUk Dtetionarg if Dr, Andrttu Is • rr«ii«fafie« •/»>« Lafia 
DIcfienaffy of Dr. Preundy who it now reHdent in London, and it oeempiedt in eomjunetion 
witk Mr. Riddle, in making a tkoron^k revision of ki» waluable work, witk important addi- 
tiont, in order fnllf to meet tke wand of our eolleget and eekooUt and to give to ottr more 
mature tekolart tkote aidi wkiek tkep are entitled to reeeioe In tke present aavmneed stage 0/ 
pkilotorieal reiearck. Bigkteen gears kave elapsed since Dr, Frennd pubttsked a large pot' 
fion of tke Dietionarf wkiek Dr. Andrews kas translated. During a gremt nmrt of tkat 
interval. Dr. Preund kas keen aetivetv engaged in preparing a seoona edition of mm ete^orete 
work, wkiek wiUskorflp kepukliskedin Oermanp t and in tie course of tkis umdertmking. he 
kas emploped materials of wkiek, to sap tke least, no use kas keen made kg Dr. Andrews. Tkr 
present work will tkerefore present to tke Englisk student extensive results of modem 
criticism, wkiek kave not kitkerto keen collected in anp single voluma, 

RIVERS.-^THE ROSE AMATEUR'S GUIDE: 

Containing: ample Descriptions of all the fine leading Tarietles of Roies.refularlyelaaBed in 
their respectiTe Famlllesi their History and Mode of Culture. By T. RiTcrs, Jun. Fourth 
Edition, corrected and Improved. Foolscap Sro. is. cloth. 

ROBINSON'S LEXICON TO THE GREEK TESTAMENT. 

A Greek and English Lexicon of the New Tesument. By Edward Robinson . D.D. L.L.D. 
Professor of Biblical Literature In the Union Theological Seminary, New York ; Author 
of *'fiihl{cal Researches In Palestine," etc. New Edition, revised and in great part 
rC'WTltten. 8vo. 18«. cloth. 

%• Tkis is tke AHfkor*s new edition, in great part rewritten, and containing mastg mddi- 
tions and improvements not found in ang otker edition. 

ROGERS'S VEGETABLE CULTIVATOR; 

Contidnlnr a plain and accurate Description of every species and variety of Culinary Ve|^- 
tablesi With the most approved Modes of Cultivating and Cooking them. New and 
cheaper Edition. Fcap. 8vo. Se. doth, 

ROGERS. — ESSAYS SELECTED FROM CONTRIBUTIONS 

TO THE EDINBURGH REVIEW. By Henry Rogers. 9 vols. Svo. S4«. cloth. 
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ROGET.— THESAURUS of ENGLISH WORDS and PHRASES, 

Classified and wmnged, so as to facilitate the Bxprssslon of Ideas, and assist In Utenurf 
Composition. By P. M. Roget, M.D.. F.R.8., F.U.8., F.R.A.S.. F.S.A., etc.t Autbor of 
the *' BridgewstcT Treatise on Animal and Vsgetable Physiology,'* etc. 8to. 

RONALDS.— THE FLY-FISHER'S ENTOMOLOGY. 

Illvstrated by.eolonred Representations of the Natural and Artificial tnsceti and accompanied 
by a few Obserrations and Instructions relative to Trout and Grayling Fishing. By Alfred 
Ronalds. Fourth Edition, corrected i with 90 Copperplatfli. Svo. 14«. cloth. 



ROVINGS IN THE PACIFIC, 

From 1837 to 1849 ; with a GLANCE AT CALIFORNIA. By A Merchant long rtsideat at 
TahitL With 4 Illnstrations printed in colours. 3 rols. post 8to. 81a. cloth. 



ROWTON (F.)— THE DEBATER: 

Being a Series of complete Debates, Outlines of Debates, and Questions for Discussion. 
With ample references to tbe best sources of information upon each particular topic. By 
Frederic Rowton, Lecturer on General Literatore. Second Bdltloa. Foolscap 8to.6«. cloth. 



SCHOMBERG. — THE THEOCRATIC PHILOSOPHY OF 

ENGLISH HISTORY. Being an Attempt to Impress upon History Us True Genius and 
Real Character ; and to represent it, not as a Disjointed Series of Facts, but as one Grand 
Whole. By the Rer. J. D. Schomberg, BJL., of CorpusChristi College, Cambridge. 2 toIs. 
8vo. Sl«. cloth. 



SEAWARD.— SIR EDWARD SEAWARD'S NARRATIVE OF 

HIS SHIPWRECK, and consequent Discorery of cerUin Islands in the Caribbean Seat 
with a Detidl of many extraordinary and highly interesting RTcnts in his Life, from 1788 
to 1749, as written in his own Diary. Edited by Miss Jane Porter. New Edition. 2 toIs. 
post Sto.SU. cloth. 



SEWELL.— AMY HERBERT. 

By a Lady. Edited by the Rev. William Sewell, B.D., Fellow and Tutor of Exeter Col* 
lege, Oxford. New Edition. Svols.foolicapSvo. B«. cloth. 



SEWELL.— THE EARUS DAUGHTER 

By the Author of *< Amy Herbert," " Gertrude," " Laneton Parsonage,** ' ' Margaret Per- 
clTal," and *'The Child's History of Rome." Edited by the Rct. William Sewell, B.D., 
Fellow and Tutor of Exeter College, Oxford. 2 vols. fcap. 8to. 9$, cloth. 



SEWELL.— GERTRUDE. 

A Tale. By the Author of "Amy Herbert." Edited by the Rev. William Sewell, B.D., 
Fellow and Tutor of Exeter College, Oxford. New Edition. 2 toIs. foolscap 8to. 9a. cloth. 

SEWELL.— LANETON PARSONAGE: 

A Tale for Children, on the practical Use of a Portion of the Church Catechism. By the 
author of '• Amy Herbert," Edited by the Rct. W. Sewell, B.U., Fellow and Tutor of 
Exeter College, Oxford. New Edition. 8 vols.f cap. 8ro. 16«. cloth. 

SEWELL.— MARGARET PERCIVAL. 

By the Author of *' Amy Herbert." Edited br the Rer. W. Sewell, B.D., Fellow and*^ 
of Exeter College, Oxford. New Edition. 8 toIs. foolscap 8to. 12s. cloth. 



26 KEW WORKS AMD HEW £DITI01«3 

SHAKSPEABE, BT BOWDUEE. 

THK FABIILY 8HAK8PEARE. lowhlch nolhinf U«ildcd lo fthe OriciBftl Testi bvtthox 
Words and KsBreiaioiu are omitted which eumot wHh propiietf be read aload. Bj T. 
Bowdler, EsqTf.R.S. Nmr BdltUmi with 86 lUaatiatieDa aftor Smidie. etc. an>.-;ii. 
cloih 1 •r,.withoat IllattratloaaaS Toia. 8to. 42. 14«. Otf . boards. 



SHARP'S NEW BRITISH GAZETTEER. 

A fntW OAZETTBER. OR TOPOGRAPHICAL DICTION ART OF THK SHIITISR 
ISLANDS AND NARROW -SEAS I Comptliiiur concise Deicriptloas 'of aboat Sixtr 
Thoauad Pfaces, Scats, Natwal Faatares, and Objects of Note, fovnded on the b»t 
Authorities t fall Particnlars of the Boandaries, Resistered Electors, etc. of thePvlit- 
mentarjr Boroof hs i with a Reference nnder every Name to the Sheet of the Ordnuct 
Surrey, as far as completed i and an Appendix, containing a General View of the Reioarrr!' 
of the United Kingdom, a short Chronolocr, an(l an Atptn«t a( cett|dn Reaalp of lie 
Census of 1851. By^anea A. Shan. Esq. cTuilorm with Johnaton^s JXew GenermI GaitS- 
teer of the World. 2 Tola. 8ro. S(. til. cloth. 

•«* Shan's British Oaxetteer U alio te eoitraeo/^v^fieaf {«« i» Tweutf'tw MoutkfyParb, 

SHEPHERD— THE HISTORY OF THE CHURCH OF R05IE. 

Tu the End of the Episcopate of Damaacva, ^.9,f84. BjKdwd Jdhn Skephefd^ A-M.. 
Rector ofl^addaadown. 8vo. 14a. cloth. 



SHORT WffiST^ 

Jta Riae, Progreaa, andl<««i; irttli Che recent Declalona of the.ClnlM,afld Obaenatloni to 
make any one a Whist Player. Containiiia also the Laws of Piqnet,'Cassino, Eearte, Cribba^, 
Backfammon. By Major A • * * • • "New Edition. TowhipA are added, frcieeptaf or Tjro> 
By Mrs. B ** • * -• * Foolscap Sv*. St. doth, fUt edg^ea. 



SJNCLAm-THE JOURNEY OF IJFE. 

By Catherine Sinclair, awtbor of '*Popi«h Le^nda orftiblo Tnttba,** "The Vitflaen of 
~ "*ete. MewEditi0n,«oeMet«d«niieala(]|^.Feap.8vo.ft. dock. 



By Cai 
Li£e/*( 



SINCLAIR— POPISH LEGENDS OR BIBLE TRUTHS. 

By Catherine Sinclair, Author of *' The Journey of Ufe/' "The Boaineaa of lifte," etc 
Dedicated to her Nieces. Fc^>. 8to. 6«. doth. 

SIR ROGER DE COVERLET. 

From The Spectator. With Notea and Illastrationa by W. Heaiy WUla i and Twebe fin; 
Wood EngraTiufra by John Thompaon from Deaigna by Frederick Tayler. Crowa 8to. li<- 
boarda; or 27«. oound in morocco by Hayday. 

\* Also m Cheap BMtiam,'mUh»mt BngraiHi^t in 1««p. pfteepne $hSmag, 



SMEE.— ELEMENTS OF ELECTRO-METALLURGY. 

By Alfred Smee, F.R.S., Snrgeonto the Bank of England. Third Edition, rerlaed, cor- 
rected, and conaiderably enlarged; with Electrotypea'tfid ntunerona yfopdpnta. FoatSve. 
10a. M. doth. 

THE WORKS OF THE REV. SYDNEY SMITH. 

Compriaing the Anthor'a MiscellBneo^s Wiitinn, apd Contdbstlooa ^o fkc JSdlabiirrk 
Review. New Edition, complete ip Qofi Volnme; .with^ostaait byB. U.-Bddia, eagnret 
in Line by W.Greiil^baeh, and View ofOombe Florey Becton, a«t«icraet. Square «»«ni Sto. 
21f . doth } 9>: «df e^ri^ by Hayday.— Or in 3 ypU.Svo. wUh Portrait, its. €l9tb. 

SMITH.— ELEMENTARY SKETCHES OF MORAL PHILO- 

SOPHY. deUTered at the Royal Uifitiitlpn in «e Yun >8(H. MKL mA MQI. By the bit 
ReT. Sydney S^th, >f •A.^WUh an Introductory Latter to Mrs, Sjimvr »mifh, Jw the 1«« 
Lord Jeffrey. Second Edition. Sro.lJa.doth. »./ »*«»*, wy mk i 
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SMITH.— THE y-OYAGrE AND SHIPWRECK OF ST. PAUL: 

with DiMertationton the Soareei of the Writinn of -St. Lnke, and thefiUpi rad Navlratioii 
of the Ancient*. B7 James Smith, Baq. of JordanhlQ. FyR.8. etc. With UlostMtive ?iewi« 
Charts, and Woodcuts. 8vo. 14a. cloth. 

SMrTH.^TASSO'S JERUSALEM DELIVEBEP. 

Translnted, in the-Metre of the Original, bjr the Rer. Charles LesiB^gbiup Smith, M.A.» late 
Fell<^ a^ ;W^tjwwtt\fifl J^ctprpr of <;)uist> CoUege, :Cainbi(ids«. SjnoU. fpap. Brp. 12(. 
doth. 

SNOW.— VOYAGE OF THE PRINCE AI^BEftT m 'SJ^Jt^^ff 

OF 3IR JOHN FRANKIjIN. a NarratiTC of |Ure^-dftT.Ufe in the Atctic Seas. By W. 
FarM^ $tM>!W. With;aChei;t».»nd * lUlutrfitloos printed in colours, fo^t Bto.Ha. cluth. 

THE LIFE AND CORRESPONDENCE OF THE LATE ROBERT 

SOUTHEY. Edited bfhis Son, the Rer. CharleeCmhbertSonthey, M.A. I^car of Ardleigh. 
With nomeroo* Portraits i and Six Landscape lUnstrations from Designs hj W. Westall, 
A.R.A. 6 Tols. post 8to. 6S«. cloth. 

••,• Bach of tl\.e Six Yolnmea mii.7 be had sepanttely, price Hal£-a-Gninea. 

(* A work »kieh, even In tkit age 0/ Uterary plenty ^ mlH long ttamd unrivmlled for the 
deeply interetting ehnracter of lt$ contents s ukether ue haoe regard to the man wkoee hit' 
tory it relatetf and »ho$e Innermost thoughts are laid open to m, or to the oarious important 
$ubJeoUmji9» wi^i^ l^4tap«teiomtfitiMA'1»0iHHt9ntig emercifed:** Jo^a Bji^. 

SOUTHETS COMMON-PLACE BOOKS. 

THE COMMON-PLACE BOOKS of the late Robert Sonthej. Comprislng--l. Choice 
Passages t With Collections for the History of Mariners and I4ter«\!i|re |n Kngtiipd 1 2. 
Speqifl CWDectlonsnn yarious VVitoilepl Mid Tb«oloj^4l'Siilv«tttSi 8^ .AoajiytWAteadinga 
In various branches of Literature ; and 4. Or^n^ Memonmda,, Utorary wd MJ^jC^laneous. 
Edited, by ^r. 8outhey*s Son-in-4iair, the Rev. John Wood Wv^r,^4>« iklfoU, square 
crown dfo. 81. 18s. cloth. 

*•* Each Series of Sonthev's Common-Place Books forms a distinct Volume, complete in 
itself) and may be had separately as follows t— 

FIRST SEB19St<-C90ICB PASSAGES, ,Kt|;. SAVopd BdiUonj fAM^ n^dnUiw PoKralt. 
Price 18«. 

SECOND SERIES-SPECIAL COLLECTIONS. Price 18*. 

THIRD SBBIBS—^AfALYTIGAL READINGS. One Guinea. 

•FOURTH SBRIESr-ORIOiNAL MEMORANDAfletc. Oi^ G«ineft. 

SOUTHEY.— TBj: DOCXOR KTC. 

By the late Robert Souther. Complete in One 'Volume. 'Edited hy the A^thoi^s Soa-tn- 
Law, the Rer. John Wood -Warter. With Portndt, VignMte Htle-page, JBnat of Cl^e Author, 
and Coloured Plate. New Edition. St^*** <!<^f^ Sfo. 9I«. doth. 

SOUTHEY.— THE LIFE OF WESLEY, 

Editicoi^iiriith 

%d Oh|uacter 

iCh%rlM Cumber t 



ROBERT SOUTHEYJS COMPLETE POETICAL WORKS: 

Copti^iiur aU (he Aiith,or> last Introductions and Notes. Cowplete in One Volttip«« with 
PoBtrgift and View of tlte Poet's Residence at Keawick; untfdrm with Lord Byro|i'« and 
MoQre*s Poetical Wqrlts. Medium Sto.SIs. cloth; 42s- bound in moroceo, by Haydajr.— Or 
In 10 TOla.footscap 8to. with Portrait and 19 Plates, 3I.10#.( m<ViQecfi,4t.i9ti, 

■ ■ ■ ■ ■ .v.. I... '^ff>.. ■■..,. fi. w ay 
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28 NEW W0KK8 AND NEW EDITIONS 

SOUTHEY— SELECT WORKS OF THE BRITISH POETS, 

From Chancer to Lorelace incluaire. With Biographical Sketches bj the late Robert 
Sonthey. Medimm 8to. 80*. cloth. 



SQUTER.— NICARAGUA ; ITS PEOPLE, SCENERY, MONU- 

MENT8, AND THE PROPOSED INTF.ROCRANIC CANAL. ByB.G.Sqaier. Ute 
Charc^ d'Affitirea of the United States to the Republica of Central America. With Nine 
Original M^t, Twentjr-fiTe Platea printed in coloara, and nnacrons Woodcut Illutiri- 
tioua. 8 Tols. roTal 8to. 8U. 6d. clotB. 

STEEL'S SHIPMASTER'S ASSISTANT. 

Compiled for the nae of Merchants, Owner* and Mastera of Shipa, OAeersof Cuatomi, 'od 
all Peraona connected with Shipping or Commerce t cont^ninc the Law and Local Regrult- 
tiona affectinr the Ownership, Charge, and Management of Shipa and their Car^ofi ; 
toirether with N oticea of other Matters, and all neceaaary Information for Mariners. Nev 
Edition, rewritten throughout. Edited hjr Graham Willmore, Esq. M.A. Bairlater-at-Uv : 
George Clements, of the Customs, London i and WilUaa Tate, author of **Tkc Modem 
Cambist." 8to. 28s. clothi or aSs. bound. 

STEPHEN.— LECTURES ON THE HISTORY OF FRANCE. 

By the Right Honourable Sir James Stephen, K.C.B., LL.D., Processor of Modem History 
in the UniTcrsltj of Cambridge. S toIs. 8to. 34s. cloth. 

STEPHEN-ESSAYS IN ECCLESLA.STICAL BIOGRAPHY. 

From The Edinburgh Review. Bjr the Right Honourable Sir James Stephen, KJS.,LL.D.. 
Professor of Modem Historj in the Universitj of Cambridge. Second Edition. 3 roU. 
8to.S4i. cloth. 

STOW.— THE TRAINING SYSTEM, THE MORAL TRAINING 

SCHOOL, AND THE NORMAL SEMINARY. By David Stow, Esq., Hononfy Secretvr 
to the Glasgow Normal Free Seminary; author of** Moral Tndning," etc . Eighth Editioo, 
enlarged i with Platea and WuodcuU. Post 8to. 6$. cloth. 

SWAIN.-ENGLISH MELODIES. 

Bf Charles Swain,author of '*The Mind, and other Poems." Fcap.8T0.6«. cloth; or bound 
in morocco, 12f . 

SYMONS.— THE MERCANTILE MARINE LAW. 

Bt Edward William Symons, Chief Clerh of the Thames Police Court. Fifth Edition. In- 
cluding the Act passed in 1861 to amend the Mercantile Marine Act of 18S0, and U« 
proristons of the New Act relating to th« Merchant Seamen's Fund. 13ao. 6s. cloth. 

TATE. — EXERCISES ON MECHANICS AND NATURAL 

PHILOSOPHY ; or, an Easy Introduction to Engineering. Cont^ning Tarious AppUct!» : > I 

of the Principle of Worht the Theonr of the Steam-engine, with simple Mechanics; Thn'-I 

rems and Problems on accumulated Worh, etc. New Sdition. 13mo. 8s. cloth. I 

KEY TO TATE'S EXERCISES ON MECHANICS AND Na- 
tural PHILOSOPHY. Cont^nlng full Solutions of all the unworked Ezamplei (^ 
Prob lems . ISmo. with Diagrams, 3«. Od. cloth. 

TATE.— ON THE STRENGTH OF MATERIALS: 

Containing Tarious original and useful Formula, specially applied to Tubular Bndirtii 
Wrought Iron and Cast Iron Beams, etc. By Thomas Tate, of Kneller Traininf Coll' - *• 
Twickenham I late Mathematical Professor and Lecturer on Chemistry in the N«ti '* 
Society's Training College, Dattersea ; author of *' Exercises on Mechanics and N»"' 
Philosophy." 8to. 6s. 6d. ck)th. 
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THE TRAVELLER'S LIBRARY, 

PablUhed Monthly, and told M One Sbillinr each Pwt, b Intended to eomprlie books of 
Triu«ble Information and acknowledgred mei3t, in a form adapted for readln/ while TraJeU 
hng. and at the same time of a character that will render them worthj of preaeAatlon^ b« 
wJdS!'* hitherto confined them within a compararfTely nwrow cl?cie of 

Tkefirtt Bightetn Parti eomprUtt 

3. LONDON IN 18S0-61. Bj J. R. M<CQllocb. Eta. Renrinted from M. *r./^-ii vi 

" Geographical DicUonary.'^ Price One Shilling. ' ««P'»«»ted from Mr. M«Culloch*i 

4. SIR ROGER DE COVERLBY. From the *<SnccUtor •' With v«»— — j m . .. 

W. H . Will.. Price One Shilling. =P««»«0'- With Notet and lUui trationa by 

*• ^hUltagf "■"' "^^^^ °^ CHATHAM. By Thoma. Babington Mac.ulay. Price One 

^' ' ST!SI^'%^''S22.^^ri'^J^ £°'=?-" ^"'^ "GLADSTONE ON CHURCH AND 
bXAlK. By Tbomaa Babington Macaula^. Price One Shilling v,«««^^n a«ii 

9 »nd 10. A LADY'S VOYAGE ROUND THR WORT n a «-- j- ^ ^ 

Germanof IdaPfdfferXMrrPercrSlnneM inT-«p'^^''*"^ Tranalation from the 
in One Volame, ICmo! p%e h1u."Sow„" ctoth. ^' '^"*"' "*" °" »"*""» ««»» » " 

11 and 12. EOTHEN; or. Traces of Travel brought Home from the Eut A v«- d... . 
TVo Paru. price One ShllUng each , or in oS Volume. Si' .^ricfHiif-i^rJ:-?,'^^^^^^^^^^^ 

13. "THE LIFE AND WRITINGS OF ADDISON." And HORACE WATPnia n 
Thomas Babington Macaulay. Price One ShiUing. nwtiACK WALPOLE. By 

14 and 15. HUC*S TRAVELS IN TARTARY. THIBET AVn rniWA a 
STo^^S^jH^LiSif^Se^o'tr' ^» P-™«^Sie^?Sin?eU^^^^^ 

^^^r^^^DiS^.^'iS^L^'Str^pS^eT.^^^^^^^^ - >^'- ^e.? f"- 

Volume, 16mo. price Half-a-CroWn, cloth. * *^^" ®"* *"*""» each, or in One 

18. LECTURES AND ADDRESSES. By the Earl of CarlUle. Price One ShUUng. 

To heftllowed if— 

^LS^v" 'PANDERINGS; Or, an Expedition from Sennaar to Take B.«m .nri lu-i a 
With a particular GUnee at the Races of BeUad Sudan B^vJrHi:..J^ib- »«ni-Amer« 
"KxDerflUon in Search of Sources of the Whlu Nul"* TrlnSd frJm th^Glri"*''^ ?' 
B. Jolinston. FormingTwo Parts of the Trawf/Vr^LI*;.™. iJio? """ '*^'- 

SKETCHES IN CANADA, AND RAMBLES AMONG THE BED MEN B* M*. t 

Forming Two Parts of the Traveller^, LWreir". 16mof ^^' ^ "' '""«""• 
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TAYLER (REV. CHARLES B.)— MARGARET;. 

Or, the PeBrK Bf the Ref . Chftrles B. Tiiyler, M.A., atttlrar of ** Ladt Mw/r t &t, Not of 
ttM Vf orldj" 0le. N«#Bdidoa. FooUcapSTO. 6«.cloth. 

TAYLER (REV. CHARLES BO— LADY MARY; OR, NOT OF 

THE WORLD. Bjr the Re^. Charles D. tarler, author of *' Harfaret, or the Pearl/'etc. 
New Sditioa. Foolscap 8to. with Frontispiece, St. M. cloth. 

TAYLOR.— WESLEY AND METHODISM. 

Br Isaac Taylor, Author of ** Natural HIstorj of Rnthusiasift/* etc. With a Portriit of 
Wesley, tngnred by W. Greatbach. Post 8to. Half-a-Gulaea, cloth. 

'* Att the ckaratterbtlet 0/ earlp MetkodUm are anal^ed in the pr«$ent volume with a Hi- 
crimination f and detcribed with a elearneatt luek a$ »e might empeet from the »Wo$opki's'' 

and eloquent author 0/ the Natural History of Enthusiasm 0/ the Metkodm 

of the eighteenth eentury, the corporeal part retaaine in the We$lfpati Connexion i the ml 
of if, rthXle partljf animating that hodp^ tsos tran$fiu*d into all CkriMian Churehee. Ho" 
that great movement became a Mtartimg-point in our modem Mttory^and how it uas tit 
eource of what i$ most eharacteriitie of the pretent time^ at contratted with the eortetpondni 
period of lout century, not in reliifion only, but in the general tome c/ national feeling, and 
mannertf and literature, Mr. Taj/lor ablg thewt.** LttertuyGuene. 

TAYLOR— LOYOLA: ANt) JESUITISM 

In its Rudimenu. By Isaac Taylor, author of ** Natural Hiatoiy of Enthiuiasa.*' Wltb 
medallion Portrait. Post 9ro. lOs. Sd. cloth. 

THIRLWALL.— THE HISTORY OF GREECE. 

By the Right Rev. the Lord Bishop of St. David's, (the Rer.ConaopTUriwaU). An io* 
proved LiBrar)r Edition ; #ith Maps. 8 vols. 4 1. 14f . cloth. 

•^•AUo, an Edition inS ooh.fcap. Soe. with Vignette Titl9»,lt.S$. tlotk. 

THIRLWALL'S GREECE, ABRIDGED BY DR. L. SCHMITZ. I 

A Uistoiy of Gerecfc, from the Ew-Hest Time to the TaUny of Corinth br the RomsnitB^C. 
140, mainly based upon Bishop Thirlwall's History of Greece. By Dr. Leonhard Scbmiu, 
FJ1.8.E., Rector oftheHigh'Sehool of Edinburgh. Second Edition. lSiB0.7s.M.cIotli. 1 

THOMSON'S SEASONS. ! 

Edited by Bolton Comey, Esq. Illustrated with SeTentj-setenDesignsdrawn on Wood br i 
the Memoers of the Etching Club. Enirraved by Thompson and other eminent EngrsTcrb. 
Square crown 8vo. uniform with Goldemith'e Faemt ilhmtrated bf th9 Etching Cl»b, 
21«. cloth) bbnnd in norocco, byHayday,3ti«. ^ 

l| 

THOMSON (JOHN).- TABLES OF INTEREST, 

At Three, Four, Four-and>a-half, and FItc per Cent., from One Pound to Ten Thoassnd, 
and from One to Three Hundred and Sixty.five Days, in a regular progression of Single 
Days ; with Interest at all the above Rates, from One to Twelve Months, and from One to 
Ten Yean. Also, Tables shewing the Exchange on Bills, ete.cte. etc. Bf John Thomton, 
Accountant. New Edition. ISmo. 8«. bound. 

THOMSON— SCHOOL CHEMISTRY; ' 

p Or Practical Rudiments of the Science. By Robert Dundas Thomson, M.D. Muter in 
Surgerr in the University of Glasgow ; Lecturer on Chemistry in the same University ; t^i 
formerly in the Medical Serrice of the Honourable East India Company. Foolscap 8to. 
with Woodcuts, 7«* cloth. 

I| 

THE THUMB BIBLE; I 

Or, Verbum Sempiternum. By J. Taylor. Being an Epitome of the Old and New Teits- 
in English Verse. New Edition, printed from the Edition-of 1603, by CWhitUng* , 
Swlclc. 64mo. Is. M. bound and clasped. 
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TOMLINTC (BISHOP).— AN INTRODUCTION' TO THE STtlDY 

OP THB BIBLE; Being the Firat Volame of the Blemenu of Christian Theologj i eon* 
thinin^ Prooftof the Anthentlcitjr and inspiration of the H0I7 Scriptores; a Sanunary of the 
History of the Jewsi an Account of the Jewish SecU 1 and a brief Statement of the Contents 
of the several Boolcs of the Old Testassent. By thelau Oeor(e-TopiUa«yO J>«V.a.». New 
Bdltion. FooUcsp^o.5«.6tf .cloth. 

TOOKE.— THE HISTORY OF PRICES; 

Withcefennreto th« CaUMofthdr frinclpnl Variations, froa the yeir ITtft ttf tKe j«ar 
1847, inclusive. With a Sketch of the History of the Corn Trade in the last Two Cen- 
turies ; a General Review of the Currency Question i and Remarks on the Operatton of the 
AcU 7 ft 8 Victoria, c.32. B j Thomas Tdoke, Esq. F.&.S. 4 vols. 8to. 81. 6t. cloth. 



TOWNSEND.— MODERN STATE TRIALS. 

Revised and illustrated with Essms and Notes* By William Charles Townscnd, Bsq. 
M Ji. Q.C., late Recorder of MacclesCeUi. 9^ vols. 8vo. SO*, cloth. 

** ilfr. Tomtttnd hat done au aeetftabh Btrvlet'both to the Itgml pri^fttritt mud tkepmklie 
ffi forming tkl$ collection oftnme of the mo$t Important and intereiting Jndklal proctedingt 
whieh have ever been witneued in Bngli$h eomrt$ of iuttlee. . . . We need eajf no Mor« to 
recommend 'Jhe volumet of 3ir. Town$end, whieh^ whether ai a record of preeedentt or a 
repertorp of nme of the mo$t temarhahl* tpedmmrof f^cuttt »kmmemc»y mm sMMUjr 
utefnU* Mondtfc Chromcle. 



TOWNSEND.— THE LIVES OP TWELVE EMINENT 

JUDGES OP THE LAST AND OP THB PRESENT CENTURY. By W. Charles 
Townsend, Esq., M.A. Q.C., late Recorder of MacdesSeld. 3 vols. 8vo. 38$. cloth. 



TURNER.— THE SACRED HISTORY OF THE WORLD, 

Attempted to b» Philosophically considered, in a Series of Lettvrs to a -Son. By Sharon 
Turner. F.S. A. and R.A.8.L. Eighth Edition, edited by the Rev. Sydney Tomer. 8 vols. 
postSvo. Sis. M. cloth. 

TURNER— THE HISTORY OF THE ANGLO-SAXONS; 

From the Rarttest Period to the Nonnail Conquest. By Sharon Tnraer> F.R.S. and R.A.SX'. 
The Seventh Bditian (18ftS;. Sirols. 8vo.86«. cloth. 

*.* TAe tert mad notet' of thb edttiou home been carefmllj revlted, and at wanjr 0/ tha 
A uthor't later eorreetionc and addition* at appeared to have been Intcndcd-and prepared 
bp himforpmbUvmtianfhmna haeu introduced. 

TURTON'S (DR.) MANUAL OF THE LAND AND FRESH 

WATER SHELLS 0?- THE BRITISH ISLANDS. A new Edition, thoroughly revised 
with Additions . By John Bdward Gray. Post 8vo. with Woodcuts, and 12 coloured Plates 
15«.eloth. 

URE. — DICTIONARY OF ARTS, MANUFACTURfiS, AND 

MINB8 > Containing a clear EKposiMou of their Prineiulet and Practice. By Andrew Ure, 
MO'F.R.8. M.6.S. M.A.8. Lond. , M. Acad. N.S.Philad.| S.Ph.Soc.N. Geru.Utaov.i 
M«llU,«tc.«tc. 3d Bdltion, correeted. 8ro. with 1,341 Woodcuts. fOs.cloth. 

By the same Author^ 
SUPPLEMENT OF RECENT IMPROYBMENTS. SdBdition. 8vo.l4«. cloth. 

WATERTON.— ESSAYS ON NATURAL HISTORY, 

Chieiy Ornithology. By Chariea Watarton, Esq., author of ** Wanderings in South 
America." With an Autobiography of theAnthor,aa4i ^ews of W«ltonHnil. New Editions. 
3 vols, foolscap 8vo. 14s. M. cloth. ' 

•H «'5e^«r(rf#ljr— VoL I. (First Series), St. t Vol. II. (Second Scries) , 6t. M. 
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ALARIC WATTS'S POETRY AND PAINTING.— LYRICS OF 

THE HEART { with other Poems. Bj Alvic A. Watts. With Forty-one highly- finished 
Line Eii^rftTloft, executed ezpreiilj for tlds worli bj the moet eminent Painters anc 

EofTftTera. 

lu one Volume, •qniire csown Sro. price SI*. M. bout)*, or46t. boandln morocco byHnytlaT: 
Proof Impreti.siont, l^t.boitrda.— Plain Proofs 41, Plates, demj 4to. (only 100 copies printed) 
2/. 2m. In portfolio ; India Proofs before letters, coiombier 4to. (only 6U copies printed) » 5/. ai. 
in portfolio. 

WEBSTER.-AN ENCYCLOPEDIA OF DOMESTIC ECONOMY: 

Comprising snch subjects at are most immediately connected with Honse keeping ; at. 
The Cunttructlon of Domestic Edifices, with the Modes of Wsrmipr, Ventilating^, and 
LiKhtingthem— A Description of the rsrioas Articles of Famltnre, with the Nature of their 
Materials— Duties of Serrsnts, etc. etc. By Thomas Webster, F.G.8., etc. etc.; nasiated 
by the late Mrs. Parlies. New Edition. STO.with nearly 1,000 Woodcntt, 60s. cloth. 

WHEATLEY.— THE ROD AND LINE; 

Or, Practical Hints and Dainty DeTices for the sure takiof of Tront, GrayllngTt etc. Br 
Hewfett Wheatley, Esq., Senior Angler. Foolscap 8to. with Nine coloured Plates, 10s. M. 
cloth. 

LADY WILLOUGHBTS DIARY. 

^o much of the Diarr of Lady Willoughbr as relates to her Domestic Hlstorj, and to the 
Eventful Reign of King Charles the First, the Protectorate, and the Restoration (163o to 
1663) . Printed, ornamented, and bound in the style of the period to which Tke IXarjr refers. 
New Kdition; in Two ParU. Square foolscap 8to. 8s. each, boards; or 18«. each, bound 
in morocco ftjr Uapdag. 

YOUATT— THE HORSE. 

By William Yonatt. With a Treatise of Dranght. A New Edition; with ntimeroiu Wood 
EngraTings from Designs by William Harrey. 8ro. 10s. cloth. 

• *•* Mtnrt. Isongmmn tmd Co.*$ Bdltion tkmttd i* ordered. 

YOUATT.— THE DOG. 

By William Youatt. A ^lew Edition; with nnaerout Wood EngraTlngi fk-om Designs br 
William Harrey. 8to. 6«. cloth. 

*,* Tke above woriks, yhiek were prepared under tke tuperintemdemce ^ftke Saeietp/or tke 
Diffuiion of V$eM Knowtedre, are now puHUked ijr Meure. Longman and Co., kf aseign- 
mentjrom Mr. Charles Knight. It l« to be observed, that tke edition of Mr.Youatt'e book on 
tke Horse which Messrs. Longman and Co. have purchased from Mr. Knight^ is tkut t^kiek uei 
thoroughly revised bf tke author^ and tkerebp rendered in manp reepetts a wess tvor*. Th 
engravings alio were greatly improved. Both works are tke most complete tremtimes in tk. 
language on tke History, Structure, Diseases, and Management of tke Animate m/mkitk the^ 
treat. j 

ZINCKE.— SOME THOUGHTS ABOUT THE SCHOOL OF ' 

THE FUTURE i or, a Sketch of the Solution which Time appears to be preparing for tbe 
dififerent Educational Questions of the Day. By the Rev. Foster Barliam Zinclce, Vicar of 
Wherstead, near Ipswich. Post 8vo. 7*. cloth. | 

** We have no space to devote to the nature of tke alteration wkiek tke author prmpoee* tti I 
make In the subjects of instmetion and in the manner of teaching. On thU point nud w ' 
variows others, such as tke effects wkiek would be likely to be produced by tke eotaklishment of 
a system of this nature, we must refer to tke treatise. Ire would only add, is, eottcluMton, 
that it Contains a masterly analysis of tke errors, tke skort-comin^, and tke mitekia/s of ow 
present state witk regard to edueatiun, and the admirable suggestions a* to tke prmetieabilnv 
of the establishment in its ulate of a system wkiek may be productive of incalcmlaklm ktnty. 
to the coming generation. Uailj News, i 

ZUMPT.— A GRAMMAR OF THE LATIN LANGUAGE. 

By C. G. Zumpt, Ph. D. Professor in the UniTeraity, and Member of the Rojal Academr ■ t 
Berlin. Translated from the 9th Edition of the original, and adapted to the use of Ensliv'. 
Students, by Leonhard Schmitz. Ph. D., Rector of the High Scnooi of Bdinbnrwh; wiii 
numerous Additions and Corrections by the Author. New Kdition. 8Tb. 14s. do^. 

JrareA31,]852. ■ 
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LARDNER^S CABINET CYCL0PJ5DIA, 

A SERIES of ORIGINAL VTORKS. 

Price Three Shillings and Sixpence each Volume. 
The Seuibs, in 132 Volumes, £\9. T9s. 



The LIVES of British DRAMATISTS. 

By Dr. Dunham, R. Bell, Esq. &c. 2 vols. 78. 

The EARLY WRITERS of GREAT 

BRITAIN. By Dr. Dunham, R. Bell, Esq. 
&c. 1 vol 3s. 6d 

LI VES of the most EniinentFOREIGN 

STATESMEN. By G. P. R. James, Esq. and 
E. E. Crowe, Esq. 5 vols. . . . 17b. 6d. 

LIVES of the most Eminent FRENCH 

WRITERS. By Mrs. SheUey, and others. 
2 vols 7b. 

LIVES Of the most Eminent LITE- 
RARY MEN of ITALY, SPAIX, and POR- 
TUGAL. By Mrs. Sr elley, Sir D. Brewster. 
J. Montgomery, &r. 3 vols. . . lOs. 6d. 

A PRELIMINARY DISCOURSE on 

the STUDY of NATURAL PHILOSOPHY. 
By Sir John Herschel. 1vol. . . 3s. 6d. 

The HISTORY of NATURAL Phi- 
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